December, 1915 


EXGRRXAIN 


AND MAINTENANCE OF WAY 
With Which is Incorporated 
ROADMASTER AND FOREMAN 
ESTABLISHED 1884 


Published Monthly by 


RAILWAY PERIODICALS COMPANY, Inc. 


VANDERBILT CONCOURSE BUILDING 
52 Vanderbilt Avenue 
At East 45th Street—19th Floor 
Telephone: 8246, 8247 Murray Hill. 


Ernest C. Brown, President 
Charles S. Myers, Vice-President 
S. A. Bates, Treasurer 
Fred W. Nolting, Secretary 
Joseph A. Kucera, Business Manager 
James W. Barbour, Western Manager 
Suite 1635, Old Colony Building, Chicago 


Benjamin Norton, Editor-in-Chief 
George S. Hodgins, Managing Editor 
Laurence A. Horswell, Associate Editor 








A Railway Journal 


Devoted to the interests of railway engineering, maintenance of 
way, signalling, bridges and buildings. 
Communications on any topic suitable to our columns are solicited, 


Subscription price, Domestic, $1.00 a year; Foreign countries, $1.50, free 
of postage. Single copies, 20 cents. Advertising rates given on appli- 
cation to the office, by mail or in person. 


Make checks payable to the Railway Periodicals Co., Inc. 








Entered as Second-Class Matter at the Post Office, New York, N. Y., under 
Act of March 3, 1879 


Copyright, 1915, by Railway Periodicals Co., Inc. 











New Series, Vol. XI 
Old Series, Vol. XXX 


New York, Dec., 1915 


CONTENTS. 

Editorials: 

Public Reawiation of Naioddens écocccs ccc ccudiccesncccesves 

Contact d 

A Measure of Economy 

Highways and Autos Vs. Ratwayt. oo.scccicecccsccsccdsaccscwes 
AE CORE “SIPING o0 speak aha keeane sha biads coupenevecesesneeene OOM 
Pets iterms hie NINES 66's. 0 1024 4 <as4 «kb chal alan. 65 eaelegelnereineaneeen wes 360 
WU CMRI UNI GIRS CNN OR 2 oo 655 66 c6o bn cs ec ddareccucnencuenenems 361 
Sy es Te WI COE ooo boc ob vde Mn co kip cdeles cenetbisoennandecrs 362 
trae Ont hy, Vn BE Make ceca sca wrasnvedecevalbeepawsneeens nee 364 
IE OU UR sec sardieca hE cctedhsccces caens cacvenetedesemoews 365 
a SC, Game: mination. Gt Brie, Fis occéce ccc ncd cos cecunsweaedes 370 
March COnVENMONS 36; COMBO oc oe icin cs deve ccccacettennrcndscouckse OAM 
MRE, OMEE DUNST. «aes tixka Rave eke aeaes swavian cemondyetuenaades 374 
‘eaew Sreveuon On the ©, GW. Locccsnicsccccceves cducssessatners 380 
ERIN ROMO Wa iis foe Sickness o HR dRE CRAKE Dees Keeeeecaceedaeevel Gee 
Book Reviews 
Prareitas. Meine TOF MeiWOY . MGR: f.6 60.3 cies c6 Fa vertnedinntebeaceweuae 385 


PUBLIC REGULATION OF THE RAILROADS. 


Government railroad regulation requires a general 
overhauling. Like a locomotive which has performed 
more than an ordinary mileage it is badly in need of re- 
pairs. Railroad managers have been aware of this for 
some time, and the public, too, are just now awakening 
to the notion that intelligent action must be taken, and 
right quickly, in this direction in order to preserve an 
institution which was originally designed for the general 
good. 

To-day railroad commission regulation is in a state of 
disorder, growing out of a great diversity of laws and 
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methods among the several States and the Federal gov- 
ernment, and because of the unfortunate fact that few 
members of these Commissions are men of wide experi- 
ence in railroad affairs and management. There are no 
universal standards at present by which our great net- 
work of railroads can be fairly regulated. To secure jus- 
tice this is absolutely necessary. 

Enormous increases in taxes and wages and unjust de- 
mands, compelling expensive service and facilities, have 
burdened every railroad in the country with millions of 
obligations, under which they are now courageously, but 
almost hopelessly, existing. Profits from operations, 
therefore, are practically denied—in some instances this 
denial is absolute. With these conditions in mind it is 
not difficult to understand why railroad building and ex- 
tensions are restricted, the purchase of materials cur- 
tailed, and opportunity for employment reduced. All of 
which affects the people of every industry in the land, too, 
and makes for disorganization—serious and complete. 

The common carrier is bound—in fact required—to 
perform its duty to the people, regardless of weather and 
every condition imposed, except the acts of God or the 
public enemy; but beyond this and right home among 
the holders of railroad securities—and they are legion— 
is another duty which calls for satisfactory returns on 
account of these investments—a duty which can only be 
established upon sound credit and absolute reliability. 

The best service can never be performed, nor can ade- 
quate facilities be conscientiously provided nor invest- 
ment returns guaranteed without a suitable recompense 
in the way of rates as well as honest consideration shown 
by the commissions, in every way, and at all times. 

To secure proper consideration it is necessary to re- 
build and generally improve, not only the Interstate Com- 
merce Commission, but all State Commissions, defining 
their duties explicitly and surrounding them with suitable 
laws, standardized to govern their actions both for the 
public good and that of the railroads. Perhaps a joint 
convention of railroad commissioners and railroad men 
could agree upon some general plan to be confirmed later 
by necessary legislation. The idea of Chairman Trum- 
bull of the Chesapeake and Ohio, aimed to adjust affairs 
regionally ought to be the foundation upon which such 
legislation should rest. Above all—with considerate and 
standard lines of duty established—the most important 
matter is the selection of capable, honest and well-mean- 
ing commissioners, free from any political entanglements 
and familiar with public requirements as well as with the 
great present day railroad problems. 

To select men for the bench of our courts of law from 
among those who had never been trained in the law would 
be as disastrous to the principles of Justice as it is to 
put into our railroad commissions men who are not only 
biased toward the public’s side, at all times, but who, 
unfortunately, are unfamiliar with the railroad situation 
and all the intricate problems with which the railroads of 
the country are now perplexed. Neither the people nor 
the railroads can well afford to let these appointees un- 
dertake to learn their duties after they have secured such 
exacting and all important positions. 








356 


CONTACT 


Next March, when the American Railway Engineering 
Association, the Railway Signal Association and the As- 
sociation of Railway Telegraph Superintendents are 
holding conventions and the National Railway Appliances 
Association is recognizing their presence with an exhibi- 
tion of railway supplies in the Coliseum and Annex, 
there will be in Chicago, if we may judge by last year’s 
attendance, over 20,000 men with one purpose: advance- 
ment of the industry of transportation. The most vital 
force at work in bringing about this advance will be the 
personal contact of railroad man with railroad man, rail- 
road man with supply man, and railroad man with the 
new supplies and appliances used in his department. 

The value of the meeting of railroad men in various 
departments has long been recognized—and it might be 
pointed out that, on account of the tremendous size of 
the railroad industry in this country, it has been possible 
to departmentalize the work of railroad associations per- 
haps more than has been possible in any other field. The 
most progressive railroad men are the men who attend 
their conventions and the benefit of the work of these 
men is of advantage to the whole. Thus, the working 
out of an unusually successful plan on one road fre- 
quently obviates the necessity of long and expensive ex- 
periments on the part of other roads. Contact of rail- 
road man with railroad man and exchange of ideas is 
of value under any circumstances, but conferences held 
between the most active men of each department under 
unusually favorable circumstances are of incalculable 
value to American railroads. 

In the working out of the problems of American trans- 
portation systems, the railroad supply men must not be 
overlooked. Progress in the mechanical appliances of 
railroads has sprung largely from the supply man’s ef- 
fort. The railroad presents the problem, the supply man 
brings to bear upon it time, experience, research and 
experiment. It is fortunate for the railroad industry, 
which, in meeting its larger obligation of moving traffic, 
has not the time nor the facilities for this development 
work that a great body of men, keenly interested in their 
problems, stands ready to work, for years, if necessary, 
to develop needed appliances in order to further the 
railroad’s work. The closer the personal contact possible 
between the railroad man and the supply man, the more 
intelligently it will be possible to work out these prob- 
lems, both as they affect the present and the future. 

The appliances produced by the railway supply men 
are frequently worked out to meet conditions that obtain 
on one railroad. They must secure their wider applica- 
tion, to a considerable extent, through the personal in- 
spection of railroad men having similar work to do for 
other roads. It frequently happens that a device may be 
operating satisfactorily in Massachusetts, and the rail- 
Full- 
size working appliances, duplicating service conditions, 
can be studied and discussed with far greater ease and 
with much more saving in time at a convention. There 
man and appliance are brought together. 


road man who could make use of it is in Montana. 
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Contact, that is, vital, personal contact, is the essence: 
of the convention idea. American railroad men, Ameri- 
can railroads and the American people all benefit by such 
a gathering as will take place next March in Chicago. 





A MEASUREMENT OF ECONOMY. 





Economy originally meant the management of a house- 
hold,. but the word has been altered in significance to 
include the idea of thrift, or the elimination of waste. 
On a railway when one speaks of economy of oil, one is 
generally understood to imply that less oil is to be used, 
or less will be used, than formerly. This off-hand as- 
sumption of what may be intended, is not strictly accurate 
because cases may be cited where more lubricant, and not 
less, is actually consumed, and yet economy may be had. 

-It is quite possible to pour water into a wash basin, 
and so increase the amount in the bowl, and yet have the 
total quantity run out of the waste pipe faster than the 
smaller volume did, and this result is not due to the in- 
crease of weight owing to there being water added. Such 
a state of affairs may sometimes be seen in the washroom 
of a Pullman car. 

Here the swaying of the train produces a circular mo- 
tion of the water in the basin so that very little of it flows 
over the orifice of the waste pipe in a given time and gets 
away. The addition of water, by a few strong strokes 
of the pump, adds water to the mass, but it destroys the 
circular motion, and the whole of the water flows rapidly 
away. In this case it is not the amount of water used 
that makes for economy. It is the rapidity of outflow 
that counts, for the sooner the basin is empty, the sooner 
another passenger can be accommodated. 

On a freight train in case oil is used so sparingly in 
the axle boxes, that after the first half hour’s run, several 
hot boxes develop with worn or injured brasses. The 
actual saving in the quantity of oil used may not only 
cause a delay to the train in question, but it may retard 
the advance of following trains so much as to be “bad 
business.” Here is a saving in oil, and such a reduction 
of the quantity poured out of the oiler’s can will be quite 
visible on the railroad ledger, if done often enough. The 
less used, the less money will be paid out, thus producing 
a saving which is in no sense economy. The true meas- 
ure of economy would be to consider the facility with 
which traffic can be moved. Enough oil to effect this, 
though greater than the restricted amount, is economy. 

Instances are easily found of locomotives which are 
designed to develop a given amount of power, or to put 
it more simply, these engienes are so made that they are 
capable of pulling a definite number of tons, in the 
fewest number of cars possible. If the limit of the fire- 
man’s capacity to shovel coal is reached, and the load 
remains below what the engine can handle, the addition 
of a mechanical stoker may be necessary to replace the 
fireman who did his utmost. The stoker will throw on 
more coal than the fireman could handle, and of course 
more coal will be burned, and the company will have 
to pay for the extra coal, but this is not extravagance, 
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and the fireman, with his less amount, did not produce 
economy by what he did, though he saved the coal pile. 
The true measure of economy must here be gauged by 
the tons hauled, or the time occupied-on the road. 

A good example of economy may be observed in the 
loading of cars, because it readily appears that the less 
used the greater the economy. If 1,000 tons be dis- 
tributed in 25 cars, and the same amount, by more care- 
ful loading, be got into 20 cars, it is a manifest economy 
in train operation, because five cars loaded in the first 
case are left free to receive other paying freight in the 
second, and forty wheels with their flange and rail fric- 
tion are eliminated, which is an advantage for the engine. 

In the matter of economy a simple saving of the thing 
used is not necessarily the full measure of it, though it 
may turn out to be so. The fairer way to estimate the 
value of any procedure intended to give economy is to 
judge what is to be done, and to observe how far the 
use of materials tends to bring it about. Too little, is 
scarcity, and too much is waste. The required amount 
used to the full, is economy. 





HIGHWAYS AND AUTOS VS. RAILWAYS 





In the days of old country highways and the turnpikes 
over which horses struggled and oftentimes only when 
the weather permitted, while the inhabitants of villages 
and cities throughout the land put up with all sorts of 
inconveniences on account of lack of facilities and com- 
forts thereby, the growth of the whole country was se- 
riously retarded. 

While the railroads in those days did their part toward 
a general development and accomplished wonders, there 
was still something lacking to facilitate the splendid ad- 
vance which, of late years, has been displayed. The in- 
troduction of the automobile and its eventual perfection 
brought about improvements in highways. That was 
bound to come. Country roads almost impassable have 
been metamorphosed into magnificent thoroughfares, and 
where one used to crowd his horse in an effort to cover 
30 to 40 miles a day, and failed, we find substantial road- 
ways over which an automobile travels that distance 
easily in less than an hour. 

Hamlets which at one time only existed are now thriv- 
ing towns, and cities which formerly laid claim to pros- 
perity have been turned into populous communities of ex- 
tensive growth. The railroads have done much to this 
end; but we are forced to admit the automobile and good 
roads have done more. The argument then presents it- 
self to the casual observer—the “man in the street”—the 
fellow with limited comprehension, that the railroads, 
with their marvellous carrying capacity and expensive 
construction and equipment, must now be on the wane; 
that what they once did in the way of transporting pas- 
sengers and freight, the motor car will practically absorb ; 
that families who desire to save their money will rob 
the railroads of their patronage by taking journeys here 
and there in automobiles; that the traveling salesman, 
now finding he can carry his trunks without extra charge 
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and cover more territory in a given time, will resort to 
the automobile, and that the business concern will employ 
a motor truck to save freight charges when it delivers 
its wares to suburban customers. In other words, contin- 
uing the argument, he declares that the automobile, hav- 
ing come to stay, and, without responsibility for maintain- 
ing the road over which it runs or bearing the expense of 
agents and crossings and all the other details involved in 
the operation of a railroad, will eventually supplant the 
iron horse, the trolley, third rail and storage battery, 
while the one time magnificent railroads will be aban- 
doned to the ravages of time and the changes produced 
by a new era in the great problem of transportation. 

Let no such picture disturb those whose vision covers 
a wider range, for careful consideration of this interesting 
subject will present another point of view. If one should 
drift in to one of the prosperous cities of the country 
where the manufacture of automobiles is the principal 
industry, and this is true of many cities nowadays, he 
will be struck by the vastness of the plants so engaged. 
He will be impressed further by the sight of a never- 
ending influx of raw materials and a ceaseless outgo of 
the manufactured product, in the way of automobiles, 
while the vast armies of employes, making whole towns 
by themselves, will present a picture which he cannot 
soon forget. When he considers then that all the raw 
materials, the manufactured product, the food, clothing 
and other necessities required by the huge army of work- 
ers and their families are handled largely by the rail- 
roads, he will then get an idea that, for all the business 
the railroad is robbed of, by the automobile in service, 
there is an overwhelming compensation on the other side 
in the very large freight revenue which the railroad falls 
heir to by reason of the manufacture of its so called com- 
petitor. There is one city with which we are familiar 
where one automobile factory alone ships to market 
450 automobiles every day; in round figures 150 carloads 
equal to four solid tonnage trains going in every direc- 
tion. We can easily appreciate how both directly and in- 
directly the railroads profit by this one industry alone 
and automobiles are not a low class of freight either. 

The more highways that are improved and the more 
new roadways that are constructed, increasing the use of 
the automobile, the more it will redound, not only to the 
benefit of the people and the cities and towns, but to the 
railroads as well. 

It is quite natural, perhaps, for the casual observer, 
out of an afternoon on any pleasant day, to draw serious 
conclusions from the countless fleets of motor cars in 
evidence; but he will simply have to look back, in his 
mind, to the source of these twentieth century wonders 
in order to reach his final and correct judgment. 

As in other instances of supposed menacing competition 
we will see nothing but a substantial and lasting benefit. 
It is well to consider this matter of automobiles—high- 
ways and railroads—for there seems to be an unnecessary 
fear created just now among security holders and railway 
managers that the automobile is the deadliest foe of the 
iron horse and the railroads that has yet been introduced. 
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The Lachine Canal Swing Bridge 


By Max McD. 


Stretching across the northern part of the continent of 
America from the Atlantic the Pacific, curving around 
the rocky shores of Lake Superior, crossing the prairies 
and the prairie river valleys, climbing or tunneling the 
great walls of the Rockies and the Selkirks, lies the nar- 
row steel highway of the Canadian Pacific Railway. 
Thirty years ago it was one of the pioneer tracks of civili- 
zation, making its way into the unknown west. Today it 
is the great highway of western colonization and of the 
western tourist trek which has grown so deservedly popu- 
lar. It is part of the largest transportation system of the 
world. 

As one lolls back in a luxurious armchair of the Im- 
perial Limited, he scarcely gives a thought to the vastness 
of the enterprise, the enormity of the labor, and the cost 
of the road of steel over which he is speeding. Railway 
construction is the heaviest kind of work. Nature and all 
her allies seemed bent on preventing the building of this 
path of commerce. The first engineers over the route 
were pioneers in every Sense of the word. They met and 
overcame obstacles that would ordinarily be considered 
insurmountable. In the first survey of the running lines 
of the Canadian Pacific, the road in 300 miles had to com- 
plete a climb of 2,360 ft. in height, descend 3,000 ft. and 
rise two-thirds of that distance to surmount a second 
mountain range. Along the lake shores of Northern On- 
tario it must cross a country of rock, unyielding granite, 


Irom Montreal, eastbound trains on the Canadian Pa- 
cific run on an elevated embankment to Montreal Junc- 
tion, the point of divergence for lines north and south, 
and, crossing the Lachine Canal, reaches the south bank 
of the St. Lawrence just above the Lachine Rapids at the 
Indian village of Caughnawaga, on what is generally 
called the “Short Line” between Montreal and Halifax. 
Forty-four miles out of Montreal the Stanbridge and St. 
Guillaume subdivision of the Canadian Pacific Railway 
is crossed and ten miles farther on the Montreal and Bos- 
ton Air Line diverges for the White Mountains and Bos- 
ton. 

In keeping with a general policy adopted some years 
ago for its entire transcontinental system, this “Short 
Line” has for some time been double-tracked except at 
the crossing at the Lachine Canal. Up to this year the 
company used a cantilever bridge, with a channel span of 
some 408 ft., and lofty enough to allow the passage down 
stream of the largest steamers. But the converging of 
the tracks at both approaches to this bridge occasioned 
frequent delays to trains and it was decided that the cross- 
ing of the canal must also have two sets of rails. Double- 
tracking the cantilever bridge, however, presented diffi- 
culties and it was decided to replace it with a bridge of 
some other type. The Canadian Pacific Railway engi- 
neers are nothing if not inventive, and Mr. P. B. Motley, 
engineer of bridges, found it possible to design a double 














Lachine Canal Bridge on the Canadian Pacific Railway, Span Open. 


where every inch of foothold must be fought for. In the 
mountain divisions of its main line this railway has in all 
fifty-five tunnels, varying from 20 ft. to 3,255 ft. in length. 
Its longest bridge is over a mile in length and stands 
unique among the bridges of the world in combined length 
and height. 

And now another unique structure has been added to 
the long list of remarkable bridges of this great railway. 
About a night’s ride from New York City is one of the 
engineering triumphs of the age—the new swing bridge 
over the Lachine Canal, on the St. Lawrence River, in the 
Province of Quebec. 


track swing bridge in such a manner as not to decrease 
the waterway for traffic on the canal. To accomplish this, 
a type of bridge consisting of four deck plate girders in- 
stead of the usual lattice truss construction was used. 
The new bridge is said to be unique in many respects 
and the most up-to-date on the North American continent. 
The plate girder span is understood to be the longest plate 
girder span of its kind ever built, being 239 ft. long and 
1314 ft. deep in the center, reduced to 8 ft. at the ends, 
measured from back to back of the flange angles. There 
are four girders, and the weight of each of these is 112 
tons and of the whole swing span 615 tons. There is also 
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a 90-ft. span at the south end of the bridge to accommo- 
date the existing roadway and admit the running of a 
possible railway track along the south canal bank. This 
span weighs 143 tons, making a total of 758 tons for the 
whole bridge. Notwithstanding the immense weight on 
one central pivot, this wonderful piece of mechanism is 
moved with the ease and apparent simplicity of the hands 
of a watch. From the time railway traffic is closed till 
the moment when the waterway is open for steamship 
traffic is a period of only seventy seconds. 

When the bridge is open, not only do the interlocking 
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CLEANING CEMENT SACKS BY MACHINERY. 


By Wilfred G. Astle 

A machine for cleaning cement sacks, costing $900 
when used, permitted the reduction of the operating 
staff by three men and effected an annual saving of $2,172 
for an electric railway company in Cleveland, O. This 
machine comprises four essential parts, a motor, a drum, 
an exhaust fan and a dust collector. The motor drives 
both the cleaning drum and the exhaust fan through a 
set of reduction gears. The octagonal drum is 12 ft. in 
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Swing Bridge Over the Lachine Canal, Central Pacific Railway, near Montreal, Que. 


signals at the bridge indicate stop, but the automatic block 
signals to which they are connected give a distinct indica- 
tion to an approaching train that it will find the interlocked 
signals at “stop” when they are reached. The electric 
operating power is carried by submarine cables under the 
canal, and, in addition, a spare 30-horse-power motor is 
kept on hand in the bridge house in case of emergency. 
The bridge is protected by the most modern interlocking 
machinery, so as to make it impossible for a train to know- 
ingly approach the bridge before it is properly closed and 
safely locked, and, in addition, it is impossible for the 
operator to open the bridge for canal traffic until all rail- 
way traffic is signalled to stop at a safe distance from the 
bridge. All of these operations are carried out from a sig- 
nal tower which commands a view up and down the canal, 
even when trains are passing over the bridge. The struc- 
ture is also provided with a system of lights for the pro- 
tection of shipping on the canal, and gives a much clearer 
view along the track than formerly, as there is no over- 
head lattice work projecting above the rail level. 

Not only is the design of this bridge very interesting, 
but the rapidity of construction is also noteworthy. Work 
was started on the substructure less than a year ago, and 
it was open for traffic a short time ago. During the prog- 
ress of the work no trains were delayed by any of the 
operations, and considering the nature of the work and the 
tonnage used, the speed of the work is remarkable. The 
cost of the structure was $233,000. 





diameter by 5 ft. wide, and is made with wooden sides 
and a half-inch mesh screen on the periphery. This drum 
is mounted on a shaft in a room which is as nearly air- 
tight as possible, and the motor revolves the drum at the 
rate of about 10 r. p.m. At one of the upper corners of 
the room an air intake is installed and at the diagonally 
opposite corner an outlet leads through the exhaust fan 
to the dust collector. As the drum revolves the exhaust 
fan draws the air through it, removing the cement dust 
which is deposited on the floor of the room. A small 
amount of cement is finally taken out by the dust col- 
lector. One thousand sacks are placed in the drum at 
one time and after revolving it for thirty minutes and al- 
lowing five minutes for the dust to settle, the clean sacks 
are removed. 

Previously this company found it necessary to employ 
three men to clean cement sacks. These men beat the 
sacks against a post, no attempt being made to save, and 
a considerable quantity of the cement was lost by this 
method. These three men received 20 cents an hour, and 
they cleaned approximately 1,000 sacks a day. As this 
company uses an average of 250,000 sacks of cement a 
year, the total time consumed by the men in cleaning the 
sacks was considerable. It was found that 1,000 empty 
sacks weighed 1,313 lbs., but after being machine cleaned 
they weighed 606 Ibs., thus a reduction in weight of 707 
Ibs. was effected. The freight rate on sacks returned 
from Cleveland to the cement mill was 8 cents a hundred. 
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hence a saving of 56 cents per thousand sacks in the 
freight charges was brought about. This represented a 
total annual saving of $120 in freight alone. 

In addition to the freight saving, the 707 Ibs. reduction 
in weight represented cement salvaged from the empty 
sacks. In other words, one and three-quarter barrels of 
cement were saved per thousand sacks, and 442 barrels 
of cement represented the annual saving from 250,000 
sacks. The value of this cement at $1.25 per barrel was 
$552.50. Besides these two items the labor of the three 
men employed in cleaning the sacks was rendered un- 
necessary, hence an additional saving of $6 per thousand 
sacks, or $1,500 a year, was made. 

In a room adjoining the building occupied by the ma- 
chine, a storage space for empty sacks was provided. 
This storage room is equipped with a stove and a special 
sewing machine for mending torn sacks. During the 
winter months one of the men in the concrete gang who 
had become an expert at mending is detailed to the work 
of patching the sacks. As arule this man mends between 
200 and 250 sacks a day, for which he received $2. 
Hence the expense of mending the sacks is very small, 
and when they are in good condition they may be returned 
to the cement company and a rebate of 10 cents a sack is 
given. A cement sack-bundling machine also forms part 
of the equipment of this storage room. 





AUTOMATIC TIE TAMPING. 





A tie tamper has been designed with a view of remedy- 
ing the defects of the Collet apparatus described in our 
November issue. This and the previous article form a 
brief digest of a paper by Mr. G. W. Vaughan, engineer 
of maintenance of way on the New York Central. The 
new machine may be handled by an ordinary workman 
and do more work than with the older machine. The 
lower end of the improved machine holds the tamping 
bar and the upper end of the bar being enclosed in the 
barrel of the machine receives the strokes of the percus- 
sion member. The weight of casting or barrel of the 
apparatus rests on the bar. The bar is preferably curved 
so as to drive the ballast directly under the tie, but the 
bar is held so as to prevent rotation. The bar is made 
short so that the weight of the casting and the impact 
members may be brought close to the ground. 

30th handles on this tool are above the centre of grav- 
ity. The tamping tool here described is operated by elec- 
tricity. A pneumatic tamper is also in use, which, includ- 
ing the bar, weighs 37 Ibs., and consumes approximately 
19 cu. ft. of free air a minute, at a pressure of 70 lbs. a 
sq. in. The electric tamper weighs upwards of 90 Ibs., 
and delivers from 1,000 to 1,200 blows a minute. 

In connection with the pneumatic tamper there is a 
car containing an air compressor having a capacity of 45 
cu. ft. of free air a minute at 80 lbs. pressure, and a gas- 
oline tank holding 16 gallons. There is also a water- 
cooling radiator with a housing to protect the machinery. 
The compressor is fitted with an automatic discharge 
which maintains a constant pressure without interrupting 
the operation of the engine, and a receiver of adequate 
size is hung under the deck of the car. The whole outfit 
weighs, with radiator and tank empty, 2,180 Ibs., and with 
radiator, gasoline tank filled, hose applied and tampers 
aboard, 2,495 lbs. It easily supplies air for the operation 
of two tampers, through several hundred feet of 34-in. 
hose. The electric outfit, with 2-kw. dynamo coupled 
directly to a 4-horse-power gasoline engine, capable of 
supplying power for two electric tampers, weighs 680 Ibs. 
The car and all the parts weigh about 1,900 Ibs. 
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A test on the New York Central Railroad during the 
years 1913 and 1914 was made where new rails had been 
laid, the ties were being spaced and the track lifted from 
2 to 4 ins. In a second test the track was lifted 3 ins. 
A third test consisted of spacing ties under new rails, 
raising the track on stone and doing the work of the 
section gang. The fourth test was regular section work, 
spacing ties and surfacing and dressing the track. The 
fifth and final test was that done by a main-line section 
gang, using the electric tamping outfit, after the track had 
been raised 12 ins. on stone by a special gang. 


The time necessary for the work increased with the 
thickness of the layer of ballast. <A lift of from 2 to 4 
ins. required 2 minutes for two machines. Ordinarily it 
required 2 minutes for a tie. The density of the ballast 
tamped by these machines was uniform. The conclu- 
sions drawn from the results of the tests were: (1) The 
mechanical tamper can raise track. (2) Less settling was. 
observed when the tampers were used than by hand work. 
(3) Settling of track was more uniform. (4) Machine- 
tamped track is more permanent. The only difficulty was. 
the breakage of parts. 

In air-operated tampers the work was satisfactorily 
done at 600 ft. and at 50 ft. The cost of the apparatus 
compared with the Collet machine, was reasonable. One 
complete unit of three tampers, 600 ft. of hose and com- 
pressor mounted on a car, is about $1,800, as against 
$7,800 for the Collet outfit. A self-propelled compressor 
car is equipped with clutch, sprocket and chain for driv- 
ing one pair of wheels. The car can be moved at 12 to 
15 miles per hour. It can be provided with a galvanized 
iron cover. The deck is 9 x 5 ft. 5 ins., and can easily 
hold 12 men. This car weighs 2,180 lbs., the gasoline and 
water weigh 145 Ibs., and the hose and tampers 170 lbs. ; 
total, 2,495 Ibs. 

The costs revealed by the tests are interesting. No. 1 
test, with an average of 26 ties an hour, by machine work 
had a raise of from 2 to 4 ins. When the work was done 
by hand it was as follows: 1 mile of track done in 13% 
days, $282.60; by machine work, 3,200 ties at .027 cents. 
each, total $86.40. This gives a saving in favor of the 
machine of $196.20 a mile. 

In Test No. 2 the hand work occupied 9 days for the 
mile of track and cost $550.80. The machines did it in 
13 days at a cost of $417.69, or a saving in favor of the 
machines of $133.11. When the comparison turns to ties, 
the cost of tamping one tie by hand is .065 cents; by ma- 
chine it is .02 cents. The difference in favor of the ma- 
chine is therefore .045 cents. For a mile of 3,200 ties, the 
saving amounts to $144. 

Test No. 3, one mile by hand cost $264.00; machine, 
$75.95; saving effected by machine, $188.05. In the sec- 
ond part of the test the work by hand for a mile of 
track was $264.00; by machine, including repairs, 
$106.03; saving by machine, $157.97. In the first part of 
this test a light lift was made which did not require any 
spade tamping. In the second part a lift of 3 ins. was 
made which required spade tamping to hold the track up 
before the automatic tampers were used. 


Test No. 4, handwork tamping cost $298.85; by ma- 
chine, $176.35; saving by machine, $122.50. Surfacing 
by hand per tie, cost by hand, .0935 cents; machine, 
0551; saving by machine 0.384 cents; with overhead 
charges and repairs of .006 cents, gave a total saving 
by the machine of .0342 cents. Test No. 5 showed hand 
work for a mile of track, $299.52; by machine, $157.50, 
saving by machine, $142.02. Computed per tie, hand, 
.094 cents ; by machine, .049 cents ; saving by machine per 
tie, .045 cents. 
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AND MAINTENANCE OF WAY 


Widening Gauge on Curves 
By J. R. Miner, Assistant Engineer, U. P. R. R. 


_ Authorities and track engineers differ to a great extent 
in their opinions as to the advisability or value of widen- 
ing gauge on curves, and various ideas and tables have 
been offered as being the best method of taking care of a 
possible binding of the flanges of the wheels between the 
rails when passing over curved track, especially the large 
drivers and other wheels of long base locomotives. 

Some railroad lines have their standard methods of 
widening gauge, and the section foremen have definite 
instructions as to what width gauge the different degree 
of curvature shall carry, but the majority of maintenance 
of way engineers are beginning to favor standard 4 feet 
8% inch gauge for all curves which have radii of suf- 
ficient length to allow unrestricted speed. 

The nearest to a common method I have seen employed 


‘among track engineers is as follows: 


DW CMRNOE CUBUOS cic ou nds s Heces cncueodatmavawen 4 feet 814 inches 
en AL hive aap heaes. cewek tein ceed 4 feet 814 inches 
ey MMi iden Gibre® fo gee a ele ahcras uae 4 feet 854 inches 
, Te eR ee Cee eee nee 4 feet 83% inches 
i ACS Te ere ney ee ee ete OF eee 4 feet 834 inches 
6 * OY) a re Sxeortiedan Se aaicn hash ae ee 4 feet 834 inches 
/ A) -Recreatastaues in ea ea Chee ee 4 feet 876 inches 
en WE eeu au see alas surat ae eae eae 4 feet 876 inches 
OS eeeieh rare retie ae eeu bariomern 4 feet9 inches 
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One of the leading roads of the West advocates widen- 
ing gauge on curves of 10 degrees and over % inch for 
every two additional degrees up to a maximum gauge of 
4 feet 914 inches, and others widen the gauge from 1/32 
of an inch to % of an inch for each degree of curvature 
up to a 1 inch maximum. The present practice here is 
standard 4 foot 8% inch gauge on all curves in main and 
branch lines regardless of the degree of curvature, and 
I can see no cause for complaint in the method as we 
are not bothered by excessive wear on either rails or 
wheels, and the riding qualities of our curves are all that 
can be expected, considering the fact that the tracks 
are used for high speed passenger service as well as low 
speed freight service, for which a “happy medium” in 
super-elevation is maintained. 

My opinion is that the value of widening gauge on 
curves has been over-estimated, especially on lines where 
the maximum rate of curvature seldom exceeds 8 de- 
grees, and, on curves of greater degree, the importance 
of the idea seems small considering the lower rate of 
speed of operation over such sharp curves. 

On track where both freight and passenger service is 
maintained, the inside or low rail on the curve is worn 
and flattened by the slower trains having their centers 
of gravity thrown off center toward the low rail, while 
the reverse is found to be true with the fast trains, the 
flanges grinding off by side pressure the inside of the 
ball, or gauge side of the outside or high rail, and the 
consequence of the latter is a widened gauge, and the 
side or lateral pressure on both rails with both fast and 
slow traffic, tends to slide the rails outward from the 
center, adding more width to the gauge, increasing with 
the age of the rail, ties, etc. 

On some curves of 4 to 6 degrees, when the rail had 
become six years old, and the ties nearly ready for re- 
newal, spikes and spike holes in the plates worn, and 
plates more or less cut into the ties, I have tested the 
gauge and found it in places to be from % inch to 1% 


inches wide where it originally had been standard, there- 
fore, it would seem improper to construct curves of this 
nature with the gauge wider than standard, when its 
tendency is to constantly widen itself from other causes 
than the binding of flanges. 

There is no question but that the wider the gauge 
above standard the greater the strain on the track becomes 
for the reason that the trucks veer from one side to the 
other, throwing the flanges violently against the rail, a 
movement generally caused by irregularities in the super- 
elevation, surface, or alignment, or sudden changes in 
speed. This side movement or “nosing” (when applied 
to a locomotive), is very destructive to gauge and align- 
ment, especially on broken joint construction. 

The average car or drive wheel appears to have a free 
play of about 3 of an inch between flanges and gauge 
sides of the rails, making a total of 34 inch free play 
between flanges and rails for each pair of wheels, and 
also each pair have from 1 inch to 1% inch side or 
lateral play in the journals, all of which if combined can 
undoubtedly be made to follow a very sharp curve with- 
out binding of flanges. 

For these reasons principally, I would favor maintain- 
ing the gauge to standard in order to hold the wheels 
and trucks steady, at the expense of any slight additional 
wear on flanges and rails which might happen in rare 
instances. 

Our section foremen here have no instructions to widen 
gauge for any purpose whatever—the instructions being 
to spike the track to exactly 4 feet 81% inch gauge in 
all instances, and the only exceptions we have to this 
practice is in the construction of crossing frogs on curves 
of short radii used generally in switching yards. We 
have a crossing of tangent with 6 degree curve having 
4 foot 834 inch gauge through the curved portion, also 
have crossing of 10 degree with 13 deg. 30 min. curve, 
both curves having gauge of 4 feet 9 inches. 

In ‘such instances the additional width may be justified 
on account of the extremely rigid construction with close 
fitting guard-rails. 





TENDENCIES IN BRIDGE DESIGN 





In a recent article dealing with the overloads allowed 
in operating railroad bridges, Mr. J. E. Greiner, a consult- 
ing engineer in Baltimore, Md., says that “In regard to 
present tendencies the introduction of new grades of 
structural steel and the improvements in machinery and in 
methods of construction are influences to be considered in 
future developments. There is a tendency toward the 
use of alloys with high ultimate strength in the long span 
bridges, and when these new materials inspire general con- 
fidence in their uniformity and reliability for lighter work 
and their production commercially becomes less expensive 
they may gradually replace the present standard structural 
steel, just as the latter has superseded wrought iron. This, 
in turn, may require some different types of metal bridges 
to be designed. It may also be stated that the recent im- 
provements in American railway bridge practice embrace 
the substitution of solid-ballasted decks for open decks on 
short-span, beam-girder bridges and for trestles; of plate 
girders for short-span, riveted trusses; of riveted trusses 
for short-span, pin-connected trusses ; of stiff bracing and 
counters for adjustable members ; and of concrete and re- 
inforced-concrete masonry for cut stone work.” 
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U. S. Bureau of Standards, Test Weight 


The statement of the law of gravitation is usually given 
something like this: Every particle of matter in the 
universe attracts every other particle, with a force which 
acts instantaneously along a line joining their centers of 
gravity. This force varies directly as the mass of the 
bodies involved, and indirectly as the square of the dis- 
tance apart. The correct determination of weight has 
from very early times been a matter of great importance 
to mankind. Having, by the aid of science, determined 
weight, accurately, the transmission of the necessary 
apparatus from place to place becomes a practical and 
commercial matter. 

The Pennsylvania Railroad Company has recently com- 
pleted a special car at their shops in Altoona for this 
purpose. This car, known as the U. S. Bureau of 
Standards’ Test Weight Car No. 2, was designed to meet 
the requirements of the department in transporting test 
weights and other apparatus necessary for determing the 


steel spreader at cross-bearers and pressed steel spreaders 
at all intermediate diaphragms. 

The cross-bearers and body bolsters are each composed 
of two dished diaphragms and two cover plates, one at 
the top and one at the bottom. The diaphragms are % in. 
thick and have 3% x 3% ins. top and bottom flanges, 
respectively. The cross-bearer cover plates are 3@ in. 
thick and the body bolster cover plate is % in. thick, all 
extending across the center sills and riveted to the flanges 
of the diaphragms, which in turn are riveted at either end 
to the center sills and side sills. A cast steel side bearing 
is secured to the bottom cover plate of the body bolster, 
while at the extreme end is a reinforcing casting, which 
also acts as a “roping” iron or a jacking casting. The 
drop forged center plate is secured to the flanges at the 
center sills as well as to the center plate reinforcing cast- 
ing, which extends back towards the center line of the 
car 9 ins., thus reinforcing a vital point in the girder. 
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Standard Test Weight Car Belonging to U. S. Bureau of Standards, Department of Commerce. 


accuracy of scales. The general construction of the car 
is the same as the P. R. R. standard X-25 box car, minor 
changes being made to the superstructure, such as the 
application of end doors at the “A” end, windows and a 
Swinging side door, and the strengthening of the under- 
frame by means of body bolsters thereby raising the 
capacity to 140,000 Ibs. The back-bone of the under- 
frame consists of a center girder composed of two fish- 
belly type center sills 20 ins. deep between cross-bearers 
and tapering to 11 ins. in depth at a distance 22 11/16 ins. 
back of the center plate. The sills have 4 ins. flanges, top 
and bottom, being additionally reinforced at the lower 
flange by two 4 x 4 x 34 ins. angles riveted to the inside 
of the center sills and extending between back draft lugs, 
which are incorporated in the center plate reinforcing 
casting, and also by two 3¢ ins. plates, which are riveted 
to the bottom horizontal leg of the center sill reinforcing 
angle and the lower flange of the center sill, and are 
continuous between body bolster bottom cover plates. 
The center girder is further reinforced at either end by a 
steel striking plate and front draft lugs combined, a cast 


There are six intermediate diaphragms on either side 
of the car, four of which are between cross-bearers and 
one midway between the cross-bearer and body bolster, 
at either end of car; they are 634 ins. deep and % in. 
thick, acting as stiffeners for the bottom member of the 
side truss and supports for the brake rigging. The end 
sill at the “L3’’ end is a Z-shape plate, 3 in. thick, extend- 
ing throughout the entire width of the car, and which 
binds the end and side construction together. The sill at 
the “A” end, which is the door end, is somewhat different 
in shape, as it also performs the function of threshold 
plate for the end doors. The end sills are secured to the 
striking plates and at either end to cast steel push pole 
pockets and corner castings, which are in turn riveted 
together and secured to the bottom member of the side 
truss. 

The diagonal braces are of U-shape sections, 8 ins. in 
width and 3 in. thick, with 2% ins. flanges pointing 
downward, but at the ends they are flattened out and 
secured to the top flange of the center sill and to the 
corner construction. The side sill or bottom member of 
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the side truss runs continuously between the end sills, is 
a bulb angle. and a 4 x 6 x % ins. angle, which are 
riveted together. 

The superstructure is composed of an outside sheet of 
steel and an inside lining of wood. It is made up of a 
series of 1% in. sheets for the sides and 1% in. sheets for 
the ends, in which U-shape posts are pressed integral 
in one end and overlapped by the adjacent sheet which 
forms the cover plate for the post and presents a smooth 
outside surface. The post portion of the sheet is 234 
ins. in depth and 4 ins. wide at the back. The side sheets 





Interior of Test Weight Car. 


also have a 2 in. flange, top and bottom, by means of 
which they are anchored to the bulb angle of the side sill 
and to the eave angle at the top. 

The construction of the “B” end is similar to that of 
the side, being composed of three sheets, the two nearest 
the sides containing the depressions which form the posts, 
the center sheet overlapping and forming the cover plate. 
The opposite or “A” end has double swinging end doors 
which open outward. The design of an open end car 
necessitates a door frame of unusual strength and adapt- 
ability to the many functions required of it. The door 
frame is composed of Z-shape sections, which form part 
of the corner posts, the end plates and make possible the 
weather stripping. At the top and bottom corner castings 
join the parts and insure the frame against excessive 
wear. A door post is formed by the addition of a second 
vertical Z-shape section, which is 10% ins. deep and 1% in. 
thick. This section is riveted to the web of the door 
frame and the end side sheets and extends up to the roof 
supporting the end door frame corner casting, which ties 
the top and sides of the frame together. 

The roof is of standard all-steel construction, P. R. R. 
design, turned down over the edge and riveted to the 
vertical leg of the side and end plates and supported by 
bath-tub type carlines spaced 3 ft. 914 ins. apart. Besides 
being equipped with the usual box car side door, this car 
has an additional swinging side door. The swinging end 
doors are the same as used on P. R. R. standard automo- 
bile cars, being composed of % in. sheets, flanged and 
reinforced so that the door is weather-proof when closed. 
Each door has four hinges. The doors are locked on the 
outside by top and bottom bolts, and by a locking bar on 
the inside about the center of the door. 

The care is lined on the sides and ends, as well as on 
the end door, with 13/16 in. lining, which extends to 
within 6 ins. of the carlins. The floor is 234 ins. thick; 
and all lumber is yellow pine. From two 5 in. H-beams 
is suspended a bridge and crane for moving and lifting 


weights. 
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RAILWAY DEVELOPMENT ASSOCIATION 





The Railway Development Association is composed of 
railroad officials of the United States and Canada who are 
engaged in promoting industrial and agricultural growth 
for their respective managements ; and this year it includes 
bankers and other outside business interests as well as 
government officials. It thus marks an epoch in the work. 
Being international in scope, meetings are held in dif- 
ferent sections of the United States and Canada each 
year, in order to enable the members to study general 
business conditions. The last meeting was held at St. 
Paul, Minn., it being the plan to have railroad men inspect 
the shipping facilities, export terminals, etc. This year 
it was in New York where they examined transit facili- 
ties in Manhattan and were able to study the conditions 
which a great city imposes in the solution of the transit 
problem.. The programme was completed under the 
direction of Mr. John C. Emig, president, and Mr. H. O. 
Hartzell, secretary of the association. 


WESTINGHOUSE ELEC. CO.’S SAVING FUND 


In line with railroad relief associations which we have 
heretofore mentioned we find that the Westinghouse Elec- 
tric Manufacturing Company has recently established a 
savings fund which offers facilities to its employes for 
the handling of their savings accounts. It encourages a 
spirit of thrift among the employes and cannot help but 
be of great benefit. The example set by the Westinghouse 
Company is most commendable. This fund is open to any 
employe of the company wherever he may be located, 
and he may become a depositor at any time and discon- 
tinue at any time. The amount of the deposit cannot be 
less than 10 cents and may be any multiple thereof and 
the deposits must be made from each regular pay. The 
deposit, however, is limited to one account, the account 
of which in zeny one year cannot exceed $500. The idea 
of this is that the plan is intended as a method of en- 
coutaging the employe to save his earnings and when he 











Exterior View of Test Weight Car. 


caviyr , 
has keen successful up to this point, allow him to handle 
his own finances. 

Interest is paid on the deposit at the rate of 414 per cent 
and is credited semi-annually. 

An interesting feature of the fund is that the Westing- 
house Electric and Manufacturing Company acts as a 
trustee and guarantees the deposits and interest. 

The rules provide that an amount of $100 or less may 
be withdrawn without notice, but an interval of two 
weeks must elapse before subsequent withdrawal can be 
made, and for withdrawals more than $100, notice of 
one week must be given. 

An auditing committee not to exceed seven persons is to 
be elected by the depositors from among their own num- 
ber, which committee shall be given an opportunity to 
examine the condition of accounts at semi-annual interest 
periods the findings of which shall be published. 
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RAIL LAYING WITH LOCOMOTIVE CRANES. 


—-_ 


The Lehigh Valley Railroad has achieved some re- 
markable results through its adoption of the practice of 
laying rails with locomotive cranes. The first tests were 
made on short stretches of track. From the first, how- 
ever, such satisfactory results were obtained and the 
possibilities for the expansion of the practice were demon- 
strated so thoroughly, that the practice was continued 
where greater pieces of work had to be done. On July 15, 
— the method was adopted as standard for the whole 
ine. 

Some of the results made by the cranes in rail-laying, 








Track-Laying Train on the L. V. R. R. 


and at the same time throwing out the old, are interest- 
ing. A stretch of rail between Gilbert and a point east 
of Lodi, N. Y., a distance of 4.07 miles, was recently 
laid with new 100-lb. rails in very quick time. Four 
locomotive cranes were used, and the track was com- 
pleted in every detail, including the laying of four turn- 
outs, and the old rails were picked up, together with all 
the other material, even down to the last nut-lock, in 
one day. The following records were made by the cranes 
in laying, doing this work at the same time, throwing 
out the old rail: The first crane started work at 6:23 
A. M. and laid 345 rails in 267 minutes, including ten 
minutes detention. The second crane started work at 
6:56 A.M., laid 363 rails in 335 minutes, including five 
minutes detention. The third crane started work at 7:40 
A. M., laid 338 rails in 305 minutes, including 28 minutes 
detention. The fourth crane started work at 7:45 A. M., 
laid 267 rails in 300 minutes, including 30 minutes de- 
tention. 

The last new rail was laid at 12:51 P. M. and the 
track was entirely completed and the old rail and ma- 
terial fully loaded at 6:30-P. M. The loading of the 
old rail, up to the time the new rail was laid was done 
with air loaders following behind the forces completing 
the track. After the new rail had been entirely laid the 
three locomotive cranes assisted in loading the old rail. 

In laying rails with locomotive cranes the tongs gang 
was otherwise employed, and the usual gang for throwing 
out the old rail was not needed at all. A locomotive 
crane with an operator, a foreman, and six men lays 
the new rail faster than it can be done with the usual 
gang of men. At the same time it throws out the old 
rail, making a saving of twenty laborers for every crane 
used in laying the new rail and loading the old rail with 
machines. No heavy work is done by the men, and they 
can work all day at the light kind of which this system 
makes possible and they can work at top speed. 

The Lehigh Valley proposes to adopt as standard the 
practice of unloading all new rail with machines; laying 
it with locomotive cranes and picking up the old rail by 
machinery the same day. This will not only be an 
economy in labor and time but greater speed in doing 
the work will be made. 








As there is nothing in life, so there is nothing in life- 
lessness which has not its lesson for you, or its gift— 
The Two Paths. 
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DERAILING FOR SAFETY 





Derailers are generally installed with the full consid- 
eration of ordinary conditions, or perhaps only for moral 
effect. The Freeland derailers are made of steel, and the 
base gives protection from accident by dragging brake- 
beams, and prevents a man’s foot from being caught. 
The deflecting angle of the device is small, so that derail- 





Derailer Open, Rail Clear. 


ment is sure even at fairly high speeds. It can be run 
over backward without putting’ a wheel off the track 
or injuring the derailer. It is clamped and spiked to 
the ties and allows for creeping rails. It has a lip, shown 
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Section of Derailers, Open and Closed. 


in our line cut, in order to take up the side thrust inci- 
dent to a derailment. 

The device can be operated mechanically or thrown 
by hand. Snow, ice or sand have little effect on the ap- 
paratus, because the derailer when swung back of the 
rail, clears itself. It is just 32 ins. long, and may be 





Derailer in Position, Rail Obstructed. 


used as a portable device. They are made “rights” and 
“left§." 

They are useful on side tracks, turn outs, switches, 
swing bridge approaches and turntables, and are made by 
the Hobart-Allfree Co., Chicago. 
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of Brazil 


By F. A. Molltor, Consulting Engineer 


The Republic of Brazil embraces a territory as large 
as the United States of America, excluding Alaska and 
our over-seas dependencies. It is rich in agricultural 
resources and has a variety of climate and topography. 
In industrial and economic conditions it presents a situa- 
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Map of Southern Brazil. 


tion somewhat similar to that of our own country fifty 
years ago, insofar as its railways are concerned. 

The northern part, comprising more than half of its 
area, lies within the tropical zone where the climatic 
conditions will always discourage settlement by the white 
race and, consequently, the railways will be few. South- 
ern Brazil, however, lies in a sub-tropical climate more 








Bridge on Curve, with Inside Guard Rail 


congenial to our people, where the energies of the Bra- 
zilians have enabled them to already build a considerable 
system of railways. It is still poorly populated but with 
colonization will be an attractive field for further rail- 
way and commercial development in the future. 


The purpose of this article is to describe those features 
of the railways of Southern Brazil which may be of 
interest to the readers of the RatLwAy ENGINEERING. 


MILEAGE AND GAUGE, 


The mileage of railways in Brazil is 15,283, of which 
8,428 miles are in Southern Brazil. Unfortunately, the 
government has never established a standard gauge and in 
consequence the railways are of varying gauges, the most 
popular being the meter gauge, which predominates. Some 
of the most important railways are of the 1.6 meter (5 
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Narrow-Gauge Mallet Engine. 


ft. 3 ins.) gauge, whereas the balance is composed of 
narrow gauge lines under one meter. The topographical 
conditions are not such as to have ever warranted the 
building of lines of a lesser gauge than 4 ft. 8% ins. In- 
asmuch, however, as so much mileage of the one meter 
gauge has been built, it is questionable whether it would 
now be advisable to endeavor to adopt any standard gauge. 
This is especially true because there is little or no inter- 
change of traffic between the lines. Each railway system 
has its own port upon the Atlantic seaboard and the 
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Sketch Map of Sao Paulo Railway. 


state tariff and rate situation is such as to make the 
traffic move to the nearest port, hence there is little break- 
ing of bulk. 
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GOVERN MENT REGULATION 
The railways are owned both privately and by the 
government. Some of the lines owned by the govern- 
ment are leased to private companies for operation, while 
others are operated by the government. The privately 




















Tunnel on the Aao Grancisco Line. 


owned lines are built under government concessions 
which frequently carry a guarantee of interest upon the 
cost of construction, the maximum cost being usually 


limited to about $15,000 per mile. This guarantee of in- 


terest is generally for a period of thirty years and the 

















A Typical Engine House. 


concessions are for periods varying from 50 to 90 years. 
Amortization of the capital of the concessionaire is cus- 
tomarily provided for in the concessions to the end that 
such capital will be extinguished by amortization at the 
end of the concession. The concessions carry the stip- 
ulation that the property will revert to the government at 
the expiration of the concession. 

Those concessions carrying a guarantee of interest gen- 
erally provide that all net receipts in excess of 8 per 
cent. be divided equally between the government and the 
company until the government has been repaid for guar- 
anteed interest. During the term of the concession the 
lines are operated by the railway companies and the net 
earnings belong to them. If the net ‘revenue exceeds 
12 per cent. then a provision usually requires a reduction 
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in the freight tariffs or that all net earnings over 12 per 
cent. be divided equally between the company and the 
government. 

The railways are subject to strict and severe regulation. 
All rates are practically established by the government, 
no change can be made in them without its consent, and 
to effect a change requires much time and effort. The 
rates are universally based upon the distance hauled and 
are very liberal. In fact many of the rates are so high 








Plate Girder Bridge—Difficult Condition for Tie Removal. 


as to preclude moving certain commodities. The clas- 
sification is impractical and unscientific. For instance, 
rails and drugs are in the one class; silks, turpentine 
and gunpowder in another. With further experience in 
commercial conditions the officials of the government 
will doubtless assent to changes of classification. 


GOVERN MENT-OWNED RAILWAYS 


One of the earliest railways, the Central Railway of 
Brazil, was built by the last Emperor, Dom Pedro. Nat- 
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Typical Bridge Portal. 


urally it ran from Rio Janeiro, the capital, inland to af- 
tord an entrance to the growing colonies in the hinterland 
and especially to establish a connection with the expand- 
ing ceffee estates lying in the State of Sao Paulo. This 
line was built, owned and is still operated by the govern- 
ment. It has a mileage of 1,251. Its main lines of about 
600 miles are of 5 ft. 3 ins. gauge and the balance—feeder 
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lines—of one meter gauge. Like all railways leading 
from the coast inland it is obliged to ascend the coastal 
range called the Serra do Mar. The alterations and 
modifications that have recently been made show a well 
located and built railway which speaks well for the 
work of the Brazilian engineers. 

The motive power department is in charge of an Eng- 
lishman, the only foreign officer, and the power and 
equipment is well maintained. Much of it is American 




















Bridge on Long Tangent, Taken from Moving Train. 


made. A good train service is operated and the night 
trains between Rio Janeiro and the City of Sao Paulo 
are models of their kind. The sleeping cars contain 
many comfortable details and in this respect are su- 
perior to our own sleeping cars. 

It will be of interest to those who have given thought 
to the ever-pressing question of government ownership 
of railroads in this country to learn that upon this rail- 
way of 1,251 miles there are 13,294 employes or 10.6 
to the mile. While the Central Railway of Brazil earned 
a net revenue during its own early days, since the date of 
the Republic in 1889 the operating expenses reveal ma- 
terial increases, with the result that from 1900 to the 
last government report of 1912 there has been a yearly 
and increasing deficit in operation, the operating ratio 
being 129 per cent. in that year. 

SAO PAULO RAILWAY 

One of the most interesting railways of the world, both 
from an engineering and financial point of view, is the 
Sao Paulo Railway extending from the Port of Santos 
to the City of Sao Paulo and to Jundiahy. Connection is 
made at Sao Paulo with the lines of the Brazil Railway 
Co. and at Jundiahy with two inland railways: the 
Mogyana and Paulista. The Sao Paulo Railway, there- 
fore, is the only outlet for these three railways to the 
Atlantic seaboard. The great coffee country of Brazil in 
the state of Sao Paulo is reached only by these three lines 
and Santos is the port from which this coffee is exported. 

The coastal range of the Serra do Mar is within 15 
miles of the Port of Santos and rises to a height of 
2,600 ft. above sea level. The Sao Paulo Railway must 
overcome this elevation in 6.2 miles of distance. It is 
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accomplished by inclines upon an 8 per cent. grade. The 
country west of the Serra do Mar is a broad table land 
over which the railway runs on grades not exceeding 2 
per cent. Here, as well as upon the coastal plain, ordi- 
nary steam traction is used. 

The line on the incline section is maintained in the 
most perfect manner and is an object lesson to engineers. 
It lies along the side hill, subject to heavy rain falls, 
sometimes occasioning slide and, in consequence, the 
English engineers have paved the slopes of the cuts and 
every small place where the natural surface of the ground 
has been disturbed. This paving is laid in cement mortar 
and sometimes extends for a great distance from the 
track. The bridge and cluvert openings are exceptionally 
large and their construction is of the most permanent 
type. The stations and other structures along the line of 
this railway are not excelled anywhere. Taken all in all 
it is probably one of the best maintained railway proper- 
ties in the world. 

The earnings enjoyed by the Sao Paulo Railway are 
among the largest, if not the largest, of any railway in 
the world. Its earnings for 1913 were $136,000 per mile 





= AO\VANNTIOA 
“ CURVELLO ® 
; &y 
Ps \ TE LAG One 
~ 
{ Pe <3 (RAABARA 
1 > 
{ ad DLBO PETS 
‘eo roman tral © me 
\ ANE TTE 
J \? wcrsse a 
j \ mere Lf 
j —— eae teres . pote 
; % "Sil 4 
W ] J Rx a Maat arr 
pr / ae 5 hg: 
4 Td -— RE Hoe 
o Lo 3) ae 4 
on a a ANEIRO 
: yy ‘ ‘“N 
aa EL > <, 
a en 2 ease 
see m le Oe? A 
tg on ; oy nay pot 3 
bs = wots °F “ec 5A" 
iat ot ; SKETCH MAP SHORING 
2 p= A: 1! Lock CENTRAL «BRAZIL & CONNECTIONS 
Soe a ol a 
CED —— = 
Y 7 o 











Sketch Map, E. de F. Central of Brazil. 


of railway with a density of 803,000 ton miles per mile 
of road, and with this density it has remunerative rates. 
The English deserve credit for the physical and financial 
condition of the property. 


BRAZIL RAILWAY COMPANY 

The Brazil Railway Company comprises about 3,500 
miles of railway extending from Sao Paulo southerly to 
the boundary lines of Uruguay and the Argentine repub- 
lic, and lies entirely in the temperate zone. Its northern 
lines in the State of Sao Paulo are of some age, but the 
balance is comparatively new. It was promoted by Mr. 
Percival Farquhar, a well-known American, and it is due 
to his fertile brain and far-seeing vision that the Brazil 
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Railway Company covers a large strategic field. The 
Brazil Railway Company also owns considerable stock in 
the Mogyana and Paulista Railway Companies, thus con- 
trolling the entire railway system south of Rio Janeiro 
with the exception of the Central of Brazil and Sao Paulo 
Railways. 

This is the only railway system in Brazil in which 
North Americans are employed, and although the securi- 

















Sao Paulo Freight Yard. 


ties are held in England and Irance the system has been 
under American management. Several of our best known 
railroad men have been at various times associated with 
Mr. Farquhar in the executive operation of the Brazil 
Railway, and these gentlemen took with them to Brazil 
their personal staffs, many of whom have remained. 

The Transportation Department is largely directed 
by Americans, and in the conduct of transportation many 
of our methods prevail, whereas on the other lines in 
3razil the English and French methods are in general 
use. 

The Engineer and Maintenance of Way Departments 
are in charge of French, Belgian and German engineers. 
The Brazilian railway and engineering practice of track 
standards prevail because of government regulation. The 
government specifies every detail of track work and all 
location and construction plans are subject to its approval 
which is jealously guarded by the most painstaking study 
of details. As there are no steel or structural plants in 
Brazil, the government engineers accept without question 
the bridge and rail designs submitted them by the com- 
pany. 

It is interesting in riding over the lines of this company 
to notice the different national standards of bridge con- 
struction and track details on one system. It can be 
safely stated, without in any way venturing a single word 
of criticism of the European railway officer and engineer, 
that the American method in a new country and upon 
pioneer railways is the best. Very little of the track in 
Brazil is ballasted, excepting the Sao Paulo Railway and 
the heavier traffic lines of the Central Railway of Brazil. 
As an example of the difference between .\merican and 
European practice an instance is cited that will be of in- 
terest to the American road master and Maintenance of 


Way engineer. 
Unlike our dirt surface track, where drainage is pro- 
vided by sloping the dirt from the centre, the track of 
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the railways of Brazil is buried in earth which completely 
covers the ties with a top width equal to the roadbed 
section. The writer was particularly interested in this 
method because of the ditch formed between the rails and 
the subsequent poor drainage. He recognized that upon 
many of the sharp curves prevailing it was necessary to 
cover the track with this earth blanket in order to hold it 
in line, but he could not understand why it was not 
drained on tangents in accordance with western Ameri- 
can practice. 

After making numerous inquiries of the experienced 
Brazilian road masters and continental engineers in 
charge of the Maintenance of Way work, the writer ar- 
rived at the conclusion that it was a similar instance to 
that we experienced in this country some years ago in the 
old debates over “Broken Joints vs. Even Joints” and 
“Borrow and Waste vs. One Way Work.” The only 
definite reason for the burying of the track was that it 
preserved the life of the ties. All other arguments ad- 
vanced resulted in the conclusion that the custom de- 
scribed “just grew up” like Topsy. 

The conclusions reached from a careful inspection of 
the Brazilian railways and an acquaintance with the 
country and its people were that the government regula- 
tion of railways was entirely too severe. In some re- 
spects it rivalled the impractical regulation so much in 
evidence in our own country, and there is a great field for 
the experienced American railroad men. Industrious and 
energetic railroad men, experienced in any department, 
who can speak the language, should find ready employ- 
ment in Drazil, and amid congenial surroundings. 





HIGHWAY CROSSING ALARM. 


In our October issue, on page 321, a communication 
appeared from Mr. H. P. Hancock, chief draughtsman of 
the Nashville, Chattanooga & St. Louis Railway at Nash- 
ville, Tenn. The object of the device was to decrease the 
expense without interfering with the reliability of the 
highway crossing alarm. 

In this device, and in order to do this, the ordinary 
interlocking relay is absent and an ordinary neutral type 
line relay, wired as a stick relay, is substituted. 

As soon as a train reaches the crossing, the alarm is 
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Wiring for Crossing Alarm. 


automatically cut out. A considerable saving is thereby 
effected in the battery maintenance cost. It also does 
away with the annoyance to passengers so often ex- 
perienced of having the crossing bell ring as the coaches 
are drawn past it. ; 

Mr. Hancock writes that a slight error was made in 
the illustration in our former issue, and we now, at his 
request substitute a cut of the arrangement as he designed 
it. The desirable features which he gained, still remain, 
the error being simply in the blue print reproduced. Our 
present issue contains the corrected drawing. 
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Editor SECTION FOREMEN. 
? 
RAILWAY ENGINEERING AND MAINTENANCE OF Way: 

Sir, To develop the value to the interest of the com- 
pany, one of the most important factors is for officials to 
co-operate with section foremen and give them the proper 
training. These men net large returns if properly trained. 

It is largely up to the track foreman to get out and 
make every minute count. Literature and technical papers 
like RAtLWAY ENGINEERING should be furnished to all 
track foremen pertaining to his line of work. Educate 
him while employed by his company, then try to keep 
him, and from year to year he will grow to be a more 
skillful workman. 

It should be the policy of every railway company to 
constantly improve such conditions as I have just spoken 
of. No man can become more successful from his own 
ideas, he must obtain the different ideas from other men 
to get to be successful in his line of business. A little 
assistance given a foreman now and then through con- 
versation, a foreman will then begin to look forward for 
and evolve new ways to do things and try to standardize 
the ways of betterment which appear to him to be the 
best way of doing the work. As a matter of fact, expert 
trackmen are skillful workmen, and for this reason rail- 
way officials should consider that trackmen need taking 
care of as trainmen and enginemen take care of them- 
selves. 

A good track foreman should be kept in the service 
permanently and not laid off on account of little work. 
A foreman upon leaving the service of his former com- 
pany most likely has several friends that will follow 
him and the company loses several good trained men. 
It is best to hold men that you have had personal deal- 
ings with for one year or more. Working for a good 
roadmaster is just like when a roadmaster has good track 
foremen, it’s half of the battle; and friends are bound 
to follow suit. Co-operation between railway officials 
and a study of each employe to adapt his method to the 
particular character of each man is necessary. This adds 
a strong inducement to keep track foremen in the service 
much longer. 

In my opinion, make such a system quite practical 
and any employe will net greater returns for his com- 
pany. The only way that a system can be put in force 
that will become self-running is by keeping at it. 

The writer has experience since an employe on a 
railway. I entered the service at the age of 17 years. 
It seems laughable to the writer, for the best way to get 
the work done, is to get the other fellow hypnotized into 
doing all the work, offering no assistance. Later to come 
at any time things do not move just as smooth as ex- 
pected of him and at times expect too much by going 
beyond the limit, he is dismissed from the service with- 
out any cause given and no grievance to be set right. 

The writer can fully say wherever employed before 
coming here that he has never had a matter of difficulty 
with any superior officer, though personal observation has 
given him the right to talk on the subject last spoken of. 

Henry Koc, 
Section Foreman, FE. P. & S. W. Ry., 
Los*Tanos, N. Mex. 





Sere RAIL BREAKING. 
Editor, 


RatLwAy ENGINEERING AND MAINTENANCE OF Way: 

Sir—Rail breaking, one of the natural causes, and a 
preventive can be found. The cause of most broken rails 
is due to the method of tie renewals. Railroads in their 
endeavor to economize distribute ties the entire length 
of each section at a rate of from two or three ties per 
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rail, and it is not rare to see rails with ties under them 
from one to seven years old, and frequently the ties are 
mixed timber—pine, oak and chestnut—some plated, 
others plain, and where such conditions exist no trackman 
can maintain equal bearing on base of rail in wet weather. 
The conditions are worse and this method causes the 
breaking of many rails and seriously damaging all others 
with batted joints and surface kinks. The preventive 
for such conditions is tie renewals out of face. This 
will avert all these natural causes. If companies would 
furnish each section with 2,880 ties each year in eight 
years they would have the entire road new tied. And in 
renewal out of face ties should be adzed so that the tie 
will fit the base of the rail squarely and the renewal put 
to standard gauge and perfected surface and line secured. 
Great care must be taken in sorting out three ties for 
each joint. The head joint and side tie should be the 
largest and best ties, as this will eliminate the low joints, 
and all ties should be plated (smooth base plates prefered) 
as plates with ribs check into the grain of the timber and 
cause early decay. In tie renewals I have no objection 
to pine and chestnut ties being mixed if the tie plates are 
used, but oak and other hard wood ties ought not be 
mixed. FRrepD. KIMBALL, 
The Trackman, Big Flates, N. Y. 





MEANING OF THE WORDS FISH PLATES. 
Editor, 
RAILWAY ENGINEERING AND MAINTENANCE OF Way: 

Sir—Noting in October issue, page 305, an article on 
“The Railway Fish Plate,” whose author fished around 
quite a bit for the derivation of the term, permit me to 
suggest that it is of nautical origin. In sea parlance, to 
“fish” means to splice with splints, planks or spars, spiked 
or lashed around an injured timber or spar. The applica- 
tion of this term to a rail splice was quite natural and 
appropriate. J. P. Hety, Jr. 





COMPENSATION FOR CARRYING THE MAILS. 





The railroads in the Middle West territory, comprising 
the States of Ohio, Indiana, Illinois, Michigan, Minnesota, 
Wisconsin, Iowa and Missouri, have been awarded in the 
aggregate the sum of $20,073,484.36 for carrying the 
mails, during the four years beginning July Ist last. This 
means an increase for these roads, in the past ten years, 
of more than $4,300,000. This is due of course to greater 
service and heavier business. 

One hundred and fifty-one roads, representing 67,375 
miles of track, are interested in this allowance. The 
weighings upon which the compensation is based, show 
that an average of 5,724,348 pounds of mail were handled 
daily, on more than 4,000 regular trains. 

It is gratifying to note that the railway mail pay is on 
the increase. All the railroads ask for, is a just com- 
pensation for performing this exacting service. From 
the returns made, in these States of the Middle West, 
it is apparent what an important section of the country 
that particular territory is. 





INTERESTING FIGURES. 





Pennsylvania Railway shares are very widely dis- 
tributed among the people. Nearly half of the company’s 
shareholders live in Pennsylvania; one-sixth in New 
York: one-sixth in New England; one-sixth in other 
parts of this country and about one-eight in foreign coun- 
tries. It is especially interesting to observe that there 
are today more foreign holders of this stock than there 
were when the war in Europe began. 
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N. Y. C. Grade Elimination at Erie, Pa. 


The work of rendering city traffic safe has been taken 
up in earnest by the New York Central Railroad at many 
cities and towns through which’ the railway passes. A 
most satisfactory agreement between city and railroad 
has been made at Erie, Pa., by which each party is obli- 
gated to bear part of the cost of the work. This not only 
is to the credit of the great railway system, but it re- 
dounds to the city of Erie, Pa., and shows that the civic 
authorities are men of wide and humane views, who have 
the welfare of the citizens they represent at heart. 

Erie, Pa., is a flourishing city on the shores of the lake 


connecting at the easterly end with a line of 4 ft. 10 ins. 
gauge, which had been constructed from the east, and at 
I ‘rie with the Franklin Canal Company’s railroad, having 
a gauge of 4 ft. 10 ins., which ran west to the Ohio state 
ie: saiad there connected with the Cleveland, Painesville 
& Ashtabula Railroad, so that, before the end of 1852, 
there was a continuous line of railroad between Ashtabula 
and Buffalo having a gauge of 4 ft. 10 ins. with the ex- 
ception of the Erie & North East 6 ft. gauge section 
between Erie and the New York state line. 


This break in gauge necessitated the transfer of all 
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Removal of State Street Bridge at Erie, Pa., Dec. 7, 1853, from an Old Drawing by Chevalier. 


of the same name. It has perhaps just about 100,000 
inhabitants, and the problem of facilitating train move- 
ment, safeguarding vehicular traffic within the city limits, 
without handicapping either, and thus preserving human 
life, has become a paramount issue. The problem has 
been faced squarely, and has been solved in a fair-minded 
and satisfactory way. The agreement between city and 
railroad provides for the closing of seven streets and the 
opening of a new one, and upon those streets where the 
railway and the city roads cross, subways are to be built. 

The railroad assumes the cost of its bridges over the 
subways for the purpose of dividing railroad and civic 
traffic. This includes masonry, the raising of the grade, 
and all track work. The city of Erie, Pa., on its side 
agrees to excavate for the streets through the subways, 
and assumes abuttal damages, as they say in law. This 
means that the city will reimburse any inhabitant who 
may have sutiered substantial damage by reason of the 
closing of the streets or the lowering of their level. The 
town will also pay for the depression of sewers, water 
pipes, etc., and do the necessary new paving of the streets 
through the subways. 

The public spirit displayed by the authorities of Erie 
at the present time in meeting the railway half way in 
a permanent work of betterment, is in marked contrast 
to the feeling displayed years ago when Erie was a small 
and comparatively unimportant place. Now there is 
harmony and broad common sense ; then there was mutual 
distrust and strife. The story of former days is inter- 


esting, now that all trace of hard feeling and bitterness 
has happily passed away. 

On January 18, 1852, the Erie & North East Railway 
was completed as a 6 ft. gauge road between the Penn- 
sylvania and New York state line and the city of Erie, 


freight and passengers, both at the state line and at Erie, 
and in that situation the people of Erie looked forward 
to the greatest commercial benefit to their city, as the 
work of transferring of freight not only furnished em- 
ployment to a great many men, but also appeared to be 
the means of making Erie a large railroad terminus and 
securing a monopoly of the transfer business between the 
railroads and the lake vessels. 

Before the completion of the roads the people had re- 
ceived notice that there was the chance of the adoption of 
a uniform gauge, as the eastern interests had been very 
active in their endeavors to induce the Erie & North East 
to adopt the 4 ft. 10 ins. standard. However, up to the 
fall of 1853 the situation, as far as the city was con- 
cerned, had been protected by quarrels among the railroad 
companies. The Erie & North East had refused all 
advances of the eastern interests, and to further safeguard 
their position they had secured the enactment by the 
Pennsylvania Legislature of the “Gauge Law,” requiring 
all roads entering Erie from the east to be either 4 ft. 8% 
ins. or 6 ft. gauge, and all roads coming to Erie from the 
west to be 4 ft. 10 ins. gauge. This act was repealed, and 
on November 17, 1853, the railroads signed an agreement 
providing for change of grade to 4 ft. 10 ins. 

The people of Erie were determined to maintain the 
existing situation if possible, and on December 7, 1853, 
when the Erie & North East began, at the state line, to 
change its gauge, an immense assemblage of citigens gath- 
ered at the Erie depot, tore down the bridges and took up 
the track. and on the same day the Harbor Creek citizens 
between Erie and the state line, look similar action. 

The railroad succeeded in connecting up its track at the 
uniform gauge on February 1, 1854. Following various 
disturbances and of damage to the physical property of 
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the railroads from time to time, and furthermore much 
litigation and legislation, at last all differences were 
smoothed over, and in 1855 the gauge controversy became 
a thing of the past. 

Our two illustrations, taken from very old pictures, now 
with faces “turned to the wall,” show the actual occur- 
rences of former days, and are but an indication of the 
once widespread objection to railroad operation or im- 
provement. The people of those days, however, mis- 
guided as their action may appear to us, were at least ac- 
tuated by a sincere belief that the change of gauge was 
detrimental to their interests, and we who judge are wise 








Removal of French Street Bridge at Erie, Pa., Dec. 7, 1853. 
Drawn by Chevalier. 


after the fact. The railroads of those days, however, do 
not emerge with a blameless record. The legislation 
which they worked for and had passed, while reducing the 
width of the tracks, did not secure uniformity of gauge, 
and they thus committed the sin of “bad railroading.” But 
here again we, possibly ignorant of all the subtle motives 
then in action, are wise again, after the fact. 

Coming to the consideration of work for the conveni- 
ence of the citizens and the preservation of life, we may 
say that along the main line of the New York Central 
Railroad, passing through the city of Erie, there are at 
present twenty street intersections, of which sixteen are 
at grade. The Philadelphia and Erie division of the 
Pennsylvania Railroad enters the city from the southeast 
and runs parallel to the New York Central up to the 
union passenger station, and this station is also used by 
the Erie & Pittsburgh Division of the Pennsylvania Lines 
West, which reaches Erie over the New York Central 
from a junction about sixteen miles west of the city. 

The city has recently concluded an agreement with the 
above-named roads providing for the elimination of 
twelve of the grade crossings, under a plan whereby the 
city will vacate six of the streets across railroad property 
and the remaining six will be carried under the railroad 
tracks by means of subways. The closing of one street 
and its railroad approaches modernized in a most satis- 
factory and creditable manner. 

Total cost of the undertaking will approximate about 
$2,000,000, including the passenger station, which will be 
constructed practically on the site of the present one. 
The fact that the city of Erie will close six streets which 
intersect with the railway and thus eliminate a crossing in 
each case has nevertheless a money value which must 
rightly be credited to the city. The authorities have fully 
counted the cost, and the city will be greatly improved, 
and its railroad approached modernized in a most satisfac- 
tory and creditable manner. 

In bringing about this state of affairs, and in putting 
its hand in its pocket to carry out a scheme of betterment 
for themselves and others, the New York Central, and 
at this place, the Pennsylvania Railroad, also have shown 
themselves here, as in other matters, to be in dead 
earnest in the matter of doing away with the “railway 
crossing” danger. Plans of this kind reveal a+ practical 
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view of conditions as they are, and though the “Stop, 
Look and Listen” idea is good, and indeed more or less 
effective under certain conditions, the New York Central 
and the Pennsylvania Railroad method of putting it out 
of the power of persons to get upon its tracks, and in thus 
keeping them out of the danger zone, have gone to the 
root of the evil, and provided a remedy which cannot be 
gainsaid, resulting in an almost automatic rule of proce- 
dure for the careless and the thoughtful alike, which it is 
impossible to transgress. The work is being done under 
the general supervision of Mr. A. T. Hardin, vice-presi- 
dent of the N. Y. C., in charge of operation. Mr. G. C. 
Cleveland, chief engineer N. Y. C. Lines west of Buffalo, 
is in immediate charge of the work, and Mr. C. E. Briggs, 
city engineer for Erie, Pa., supervises the work on behalf 
of the municipal authorities. Good feeling is promoted, 
and property, and, above all, human life is preserved. 





AN OLD TIME TRAIN INDICATOR. 


By Reginald Gordon 


Perhaps some of the older generation of railroad men, 
especially those connected with the New York Central 
or with the Michigan Central, remember the indicator 
used at stations on those roads for showing to the engine- 
man of an approaching train the time at which the pre- 
ceding train had passed the station. This was in use on 
the New York Central, to the writer's recollection, up to 
about 1892, the year 
when the New York 
Central began the in- 
troduction of the sem- 
aphore block signal on 
the entire line between 
New York and Buf- 
falo. 

The indicator re- 
ferred to, as shown in S T 
the illustration, con- 
sisted of a stand each 
side of which faced 
the track at an angle 
of 45 degs.. so that 
the train numbers and 
time could easily be 
read by those on an TI 
approaching engine. 
The figures and letters 
were raised and paint- 
ed white, so as to l l 2 A P M 
show in relief against 
the background of the 

















































































































indicating board, 
which was painted 
black. The former . 





were kept in a case in 
the lower part of the 
stand, and after noting 
the passage of a train h 
at a station is was the 
agent’s duty to step 
outside and place the 
record of the train 
number and time on 
board by means of the 
figures that were stored in a case at the bottom of the 
stand. At night each side of the board was illuminated 
by a kerosene lamp provided with a reflector, and at 
moderate speeds the indication probably could be read 
without much difficulty. 

































































Old-Time Train Indicator. 





372 RAILWAY ENGINEERING 


December, 1915 


March Conventions and Exhibition in Chicago 


The International exhibition held in London in 1851 
was the first of the great World’s Fairs. It possessed 
a quality, little understood at the time, which has been 
common to all sorts of exhibitions, large or small since 
then. The pre-eminently conspicuous feature of an ex- 
hibition is its educational value. Nothing can exceed 
the merit of actual demonstration, and when an exhibit 
is put before a large group of people gathered together 
to look at it, not with idle curiosity, but with deep and 
critical interest, and with the Missourian “show me” in 
the air, it has great educational value under these cir- 
cumstances, the chances of carrying conviction to the 
beholder are well nigh incalculable. 

During the week of March 20th there will meet in 
Chicago. the seventeenth annual convention of the 
American Railway Engineering Association, the March 
meeting of the Railway Signal Association and the an- 
nual meeting of the Association of Railway Telegraph 
Superintendents. 

These important gatherings will be attended by a large 
number of prominent railway men and the opportunity 




















Last year’s exhibition occupied a total of 63,099 sq. ft. 
of space in the Coliseum and Annex. This space, as may 
be seen from the floor plan reproduced, is divided in dis- 
tricts of different rental values based on the desirability 
of the space. The area in front of the doors and in the 
center of the Coliseum building rents for 65c a sq. ft. 
On each side on the main aisles are districts renting for 
60c a sq. ft. Along the side and end walls are spaces 
for 45c a sq. ft., and in the Annex the rental is 40c a 
sq. ft. In addition to the sq. ft. rental, a membership 
fee of $25 is charged to each exhibitor. Manufacturers 
who desire to be represented at the exhibition, but do 
not wish to take exhibit space may become members on 
payment of this $25 fee. Included in this charge is the 
expense of putting up by the Association of dividing 
railings and uniform signs, and the tasteful decorating 
and lighting of the Coliseum. Exhibit material is han- 
dled from the door of the Coliseum to the exhibitors’ 
space by the Association, and the work of displaying the 
material to best advantage is left to the discretion and 
individual taste of the exhibitor. 
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Floor Plan of the Coliseum and Annex, Chicago, Ill. 


thus afforded to manufacturers for showing each in his 
own line the latest product or the most approved prac- 
tice in use, is taken advantage of by the manufacturers 
in the National Railway Appliances Association, which 
meets that week and holds an exhibition i in the Coliseum 
and Annex. 

The National Railway Appliances Association has had 
a most successful career. The 1916 exhibition will be 
the eighth annual exhibition in the Coliseum, but before 
that time exhibitions had been held in the Auditorium 
Hotel, so that the true age of the organization is not 
recognized in mentioning the eighth annual exhibition. 
Last vear the total attendance exclusive of exhibitors 
and employees was 18,659 and the coming exhibition 
bids fair to see this number very largely increased. 

The exhibition will be held March 20th, 21st, 22d 
and 23d. The hours of opening and closing, 8 A. M. and 
10 P’. M., respectively. 





An information booth is maintained in connection with 
the office of the membership committee and a list is pub- 
lished, corrected each day, of the railway men attending 
conventions in Chicago at that time, of the companies 
exhibiting and of the representatives of these companies. 

The officers of the Association include: President, 
Philip W. Moore, P. & M. Co., Chicago, Ill.; vice- 
president, H. M. Sperry, General Signal Co., Rochester, 
N. Y.; secretary-treasurer, C. W. Kelly, Kelly-Derby 
Co., 122 S. Michigan Boulevard, Chicago, Il. All re- 
quests for information in regard to the exhibition and 
applications for space should be made to the secretary- 
treasurer. 

A unique opportunity is offered for manufacturers of 
railway appliances to make valuable personal acquaint- 
ance, ‘to demonstrate the efficiency and durability of their 
wares, to secure the interested attention of a class of men 
who are not easily or lightly attracted, and to hear and 
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know what others say and think. The mutual inter- 
change of ideas, and the diffusion of knowledge and the 
results of experience, have not only a passing, though 
interesting and pleasant social result, but they produce 
lasting effects in the conduct of business for which the 
time and effort of the exhibitors can be most successfully 
and profitably spent. 





MAINTAINING RAIL JOINTS 





By Henry Kotch. Foreman Sec. 31, El 
Paso & S. W. Ry., Las Tanos N. Mex. 

‘or several years I have been trying a new method 
of maintaining angle iron and patented rail joints, 
and as this method has worked out very successfully for 
maintaining joints on track around station platforms and 
road crossings, | am offering it as a suggestion to rail- 
road men who are confronted with this problem. 

I take new or second-hand ties and saw them in two, 
cutting a 45 degree bevel on each end to make it easier 
to slip them under the rail or to remove them. At each 
rail joint I use three of these half ties, placing one im- 
mediately under the joint and one on each side of the 
joint between the regular ties. The half-ties are placed 
so that the rail rests on the center of them and the ends 
extend slightly beyond the ends of the regular ties. These 
half-ties are not spiked but are well tamped, % of an 
inch stiff, and left under the track without fastening. 

The joints so supported will remain intact until the 
joint ties become decayed, and the bolts usually remain 
tight all year and require very little attention. 

Where engines blow off at station platforms and pools 
of water are formed at joints, churning results and lips 
are formed at the joints. The use of half-ties at these 
joints eliminates the churning and maintains solid joints. 

By maintaining joints in this way I have been able to 
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Method of Maintaining Rail Joints. 
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keep patented joints in such good shape that examination 
after eighteen months has shown the joint material to 
be good for at least six months longer. In view of the 
fact that patented joint material is very expensive, this 
method will be found of great value in reducing the 
amount of material necessary to maintain the joints. 

At station platforms and at road crossings where track 
is covered up and it is expensive to dig up the track for 
work on the ballast, I place half-ties under the rail be- 
tween every pair of cross ties and the track lasts until 
all the track ties are decayed. 

The maintenance of joints in these places is very ex- 
pensive, especially where, on account of snow fall and 
rain during the winter, it is necessary to replace rusted 
angle bars and bolts at the time of year when labor can 
be used to the least advantage, and any method which 
will reduce the amount of maintenance work necessary, 
not only improves the riding qualities of the track but 
helps the looks of the road crossings, station or platform 
and promotes safety for the trains and for the public. 

The sketch gives a fair idea of the method of placing 
the half-ties, and any track foreman who will make use 
of this idea will find that the maintenance work involved 
in keeping track joints in good shape will be materially 
reduced. 
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DUNLAP SEMAPHORE BLADE. 





A new form of signal equipment, called the “Dunlap 
Semaphore Blade,” has recently made its appearance on 
the market, and samples have been sent to all the leading 
railways of this country. 

The blade is made of steel No. 22 gauge. It is really 
composed of two thin plates, fastened together at their 
edges and bowed out in a fish-belly shape so as to be 
1% inches thick at the center. The object of this ar- 
rangement is not to have any hollows or spaces or ridges, 
liable to catch and hold dust, dirt, snow and ice, which 
would obscure the signal. 

The blade is enameled so as to provide a smooth sur- 
face, which is practically washed clean in a rain storm. 
The idea in using enamel is to do away with the necessity 
of painting the blade from time to time. Brass ferrules 
are used to prevent injury to the enamel, when tightening 
up the bolts. A wooden filler-piece extends into the 
blade at this point and reinforces the holder end. This 
is a place where the enamel would be likely to give way, 
and this precaution is resorted to for the purpose of pre- 
venting this kind of deterioration. 

This semaphore blade which can be made in any form, 
that is, with square, pointed, or fish-tail ends, is handled 
by Mr. R. H. Blackall of Pittsburgh, Pa. 





The Robert & Schaefer Co., engineers and contractors, 
Chicago, IIl., have been awarded a contract by the Oregon- 
Washington Railroad & Navigation Co. for the installa- 
tion of a 250-ton locomotive coaling plant at Pilot Rock 
Junction, Ore. This plant will have standard counter 
balanced buckets and be furnished with two tracks. It 
will also be arranged to weigh coal passing to locomo- 
tives. The contract price of the work will be $17,500. 

In the same connection we may say that the Chicago 
Great Western Railroad has authorized this firm to build 
a fire proof coaling plant of 100 tons capacity at Coun- 
cil Bluffs, Iowa, contract price of the work being $10,300. 
This coaling station will be a duplicate of the one now 
being built by this firm at Clarion, Iowa 





Editor, RAIL CREEPING. 
RaitwAy ENGINEERING AND MAINTENANCE OF WAY: 

Sir—I note in the RAmway ENGINEERING where Mr. 
J. J. Bethune, roadmaster, is asking for information on 
rail creeping. 

Several years ago I had a section 2 per cent. grade, 
90-lb. steel, and had rail creepers applied every center and 
quarters on both sides. I had kept the bolts tight all the 
year round. The sun would strike on the east side rail 
first in the morning and all traffic going south then caused 
the east side rail to creep up the 2 per cent. grade. Later 
in the evening all traffic going north caused the west 
side rail going north to creep down grade. I had all 
the anti-rail creepers applied so as to keep the rails from 
creeping up grade and also down grade. Mr. Bethune 
will find that if the sun in the midday of the summer did 
heat the north rail more than the other most of the traffic 
was going north and caused rail to creep in that direc- 
tion. 

Henry Kocu, 
Section Foreman, Sec. 31, E. P. & S. W. Ry., Los 


Los Tanos, N. Mex. 





We can be what we will be, but only by holding our- 
selves to consistent and well calculated thought and 
action.—Sheldon Leavitt. 
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The Mount Royal Tunnel 


Phe Canadian Northern Railway has not long ago com- 
pleted a tunnel through the “mountain” at Montreal for 
the purpose of entering that city by the most expeditious 
route. Montreal now has a population approaching 
800,000, and is increasing at the rate of nearly 10 per 
cent. per annum. Of this population nearly 75 per cent 
is of French extraction. The city is divided into two 
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Canadian Northern Transatlantic Steamships, to all or- 
dinary harbor facilities, and a possible bridge across the 
St. Lawrence River. Connected with this viaduct an ele- 
vated freight terminal is planned in the centre of the com- 
mercial district for the acceptance and delivery of local 
freight. 

The passenger terminal is located between Cathcart and 
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Mount Royal Tunnel, Canadian Northern—Pneumatic Shield Placing a Concrete Block. 


principal levels—the commercial and financial quarter 
being on a plain only a few feet above high water, and 
the residential and shopping district being on a plateau 
about 75 ft. above the river. In general, the French live 
to the east and north, while the English-speaking popula- 
tion live in the southwesterly part of the city, and on the 
higher slopes of Mount Royal. 

As the space between Mount Royal and the St. Law- 
rence River is very limited, this district has become con- 
gested. Business has largely forced the residence section 
up and down the river and around the mountain. An entry 
from either end of the narrow strip would have been very 
difficult and expensive in many ways, and the Canadian 
Pacific Railway and Grand Trunk Railway already have 
lines entering on this front. 

By tunneling straight through Mount Royal the pas- 
senger terminal could be placed in the very center of the 
most desirable section, midway between the two levels, 
and equally convenient to the English and French parts 
of the city. Furthermore, in the same direct line and 
without change of grade, the tracks could be carried from 
the passenger terminals across the lower town on an cle- 
vated viaduct to connect with the Harbor Commission- 
ers’ proposed viaduct, thus giving direct access to the 


lLagauchetiere, St. Monrique and Mansfield Streets. Its 

















Concrete Excavation of the Tunnel Proper, 


platforms, which are about 1,200 ft. long, will be 45 ft. 
below the upper level at Dorchester Street and 20 ft. 
above the general lower level of the town. Its entrances 
are so arranged above and below as to automatically 
segregate the express from the commuter traffic. 
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The terminal buildings are, architecturally, one of the 
most attractive groups of a commercial style in Canada. 
They are, however, of a purely utilitarian character. It 
is expected that, apart from the railway business, the in- 
come from these buildings alone will go far towards 
making the terminal developments self-supporting. Much 
credit for both the conception and realization of this most 
ingenious entry is due to H. K. Wicksteed, chief engineer 
of surveys for Mackenzie, Mann & Co., Limited, who, 
with the principals, conceived the plan in its entirety. 

Mount Royal, about 700 ft. high, is the result of a vol- 
canic intrusion of igneous rock forced upward through 
the original bed of Trenton limestone. Whether it was 
ever an active volcano is doubtful, as there is little evi- 
dence of lava, although it may have been scoured away 
by glacial or other action, at the same time that the higher 
portions of the mountain were similarly eroded. There 
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This greatly retarded the progress and materially in- 
creased the cost of excavation. In general, however, the 
Trenton limestone is an excellent tunneling rock, although 
the roof is sometimes inclined to scale badly, and where 
this ground is cut by dykes the tunnel walls are apt to be 
insecure. 

In building the tunnel a twin section was chosen for 
three reasons: economy in construction; ease and econ- 
omy in ventilation; protection and safety in case of de- 
railment or accident. It was found that in soft ground 
the amount of both excavation and masonry could be re- 
duced by adopting this twin section. The geological 
formation was of advantage in this particular. With 
regard to ventilation, a twin tunnel with all the traffic in 
each tube is better for ventilation than a double track 
tunnel, where passing trains merely tend to stir up the air. 

As a matter of safety the centre wall is particularly 
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Mount Royal Tunnel, Canadian Northern Railway—Steam Shovel at Work. 


have evidently been several stages of eruption or intru- 
sion, as both the limestone and main igneous body of rock, 
the so-called Essexite, are broken and cut by a multitude 
of dikes and sheets of quite different character and evi- 
dently of later origin. The Trenton limestone, at a con- 
siderable depth, is found to be hard and crystalline, and 
is an excellent rock for tunneling. 

The greatest difficulty encountered in drilling and ex- 
cavating was due to the irregularity of the structure. 
Some of the limestone is so impregnated with various 
contact minerals that it is extremely hard to drill, and 
some parts were so broken and uneven that in places one 
hole would be lost out of three started. The worst 
trouble, however, occurred when large dykes were en- 
countered which necessitated entirely changing the tem- 
per of the steel used; for instance, in the heading going 
east from the West Portal a dyke of extremely hard rock 
four feet thick continued in the face for 400 ft. Here two 
tempers of steel were required in the heading all the time. 


valuable in case of derailment or accident. Furthermore, 
having a walkway at about the platform level, it is pos- 
sible for passengers to get out of the cars, in case of stop- 
page, and walk to the nearest cross passage, where they 
can enter the adjoining tube. The normal clearance at 
the walkway edge is 2 ins. greater than that of the normal 
high passenger platform adopted in the terminal station, 
and is 3 ins. greater than that allowed on the New York 
Central and Pennsylvania lines at New York. Under- 
neath the walkway is a continuous refuge niche, except 
at splicing chambers, where trackmen may sit on the duct 
bench, at the bottom of the dividing wall, and be abso- 
lutely protected from passing trains. Large refuge 
niches will be built occasionally in the outside wall for 
the accommodation of hand cars and repair equipment 
during hours of train operation. 

\ high headroom was adopted as provision for a high- 
voltage trolley. The flattened three-centre arch was 
adopted in order to allow for the sway of the panto- 
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graph, and on account of the stratification of the rock, 
where much of the lining is placed, which lends itself 
peculiarly to a flat roof. In the soft ground on the city 
end, where a roof shield was used, twin semi-circular 
arches were built slightly higher and wider than the 
standard section. 

The floor and track construction is of two types: creo- 
soted ties, with tie-plates and screw-spikes, laid in a 
deep trough of ballast; a fixed grade and alignment, pro- 
duced by rail supports rigidly fastened to a concrete bed. 
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Concrete Roof Before Concrete Has Been Filled in Between Posts 
to Form Centre Wall. 





























The former, used under the city proper, is designed to 
produce the least possible vibration. 

The headings were driven & to 10 ft. high by 12 to 14 
ft. wide. This is over 50 per cent. larger than the head- 
ings of the principal Alpine tunnels for the sake of ulti- 
mate economy. While this somewhat reduces the rate 
of progress, it very much decreases the cost of further ex- 
cavation and construction; permitting reasonably broad- 
gauge double track through the break-ups, where the full 
size tunnel section, 22 ft. high by 30 ft. wide, is developed. 

As the undertaking stands now, the excavation has been 
completed except a few small pieces of bad ground where 
the rock is being removed as the concrete lining is placed. 
The shield work at the city end, where a concrete block 
arch is placed, has been completed. . There is about 3,500 
ft. of lining completed up to date. Except for the con- 
crete block work used in the shield section, where blocks 
weighing about one ton apiece were erected mechanically, 
as is the case in a cast-iron lined tunnel, all concrete is 
handeld pneumatically. This pneumatic method of mix- 
ing and placing concrete is proving to be very successful 
30th portals are in station sites.so that they will not be 
permanent features in the ordinary sense. Work has 
been very much retarded on account of the war, as has 
everything else of a commercial nature in Canada. Ex- 
cept for this unavoidable condition everything has gone 
quite smoothly and satisfactorily. 

Our illustrations show among other things the shield 
erecting a block; also the shield section after the excava- 
tion and concrete has been finished, but before the con- 
crete had been placed in the center wall, where the bare 
columns appear on the left. They also show the com- 
pleted excavation of the tunnel proper, and the double- 
track arch with the concrete arch completed, as well as 
a steam shovel working in the tunnel. The tunnel en- 
trance to the city will always be direct and safe. This is 
a notable work in Canada, and it facilitates the ingress 
and egress of trains in a most satisfactory way. It is 
electrically operated, which brings it in line with modern 
work of this sort, and it entirely eliminates danger to 
pedestrians in the area of a busy city. 
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RAILROADS AND THE DAILY PRESS 





The railroads and all the railroad interests of this 
country are so vital to the general welfare of the people 
that they should, as a rule, be treated considerately by 
the newspapers. The regular reader of a daily paper 
generally forms his opinions on all matters of public 
moment by what is presented to him in the columns of 
his paper and this is quite natural; but unfortunately 
his judgment, now and then, is apt to be warped, thereby 
to the detriment, even, of a just cause. 

While some of the “press” are in the habit of assuming 
a hostile position against the railroads, at all times, re- 
garding them as belonging to a species of octopus which 
is a glaring menace to the public good, many of them 
are disposed to favor most of the railroad propositions 
which are advanced and, at least, encourage a spirit of 
fairness toward them or ask for a suspension of judg- 
ment, on occasion, until the railroad view is fully pre- 
sented. 

There are laws and commissions enough now a days 
directing the action of our common carriers so that 
there need be little opportunity for them to go astray 
to the point of menacing the public welfare, even though 
that be their aim. It is absurb to believe that this might 
be, however, in view of the mutual interests always 
involved. 

To be classed as a representative of the railroad in- 
terests is regarded by some newspaper men as a direct 
insult; but the Rutland Herald well puts it in this ex- 
pression: “No one need apologize today for being repre- 
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Double Track Arch With Concrete Roof. 


sentative of railroad interests or of any other business 
interest and when we find an individual or a newspaper 
conspicuous in attack upon those interests it 1s always 
proper to expect one of two things—a personal grievance 
or a desire for notoriety.” 

Since the railroad business, generally speaking, is as 
much of a business as any other business enterprise in 
which capital is invested, with the idea of profit, it seems 
but fair that a railroad should be treated honestly and 
have the chance to prosper. Regarded only as a high- 
way dedicated to such general use that it is not in any 
way entitled to nice consideration, even by those who 
patronize it, the public, often times, as well as the news- 
papers delight in abusing it and putting obstacles in the 
way of its advancement whenever possible. The fact that 
42,000 miles of railroad, representing 82 companies and 
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including in round figures $2,000,000,000 of capitaliza- 
tion (meaning at the rate of $54,000 per mile), are now 
in the hands of receivers, has lead some of the news- 
papers to denounce railroads generally all the way from 
Maine to the Pacific Coast. 

If these determined critics will consult statistics which 
they should do, to confirm their opinions, at times, they 
will find that the capitalization of all the railroads in 
this country averages $63,535 per mile. Going further 
they may learn to their surprise that the English rail- 
roads are: capitalized at $277,147 per mile; Belgium at 
$216,143; Russia at $149,814; France at $148,146; Switz- 
erland at $122,010; Austria at $121.327; Germany at 
$116,365. 

It has been claimed, too, by the same censors that 
because a railroad is capitalized at $54,000 per mile it is 
launched on its way to a receivership forthwith. We do 
not mean to say that the public have not been mulcted, 
here and there, by investing in some railroad properties 
and schemes which have been grossly mismanaged 
financially; but it is hardly fair to our greatest enter- 
prizes—the railroads—to say that all railroads because 
of some hapless investments are at fault. 

Like the frog, deep in the well, which wondered if 
there was anything on earth which presented a wider 
field of view than did his little compass, the newspaper 
men frequently observe the railroad situation from a 
badly selected standpoint. Their vision is obstructed 
and in many cases they prefer to remain where they are 
rather than to step higher and get a more extended 
view. 

None so blind as those who won't see and none so 
narrow as those who won’t seek another outlook when 
a grander panorama is easily close at hand. 





A STUDY OF ELECTRICITY. 





By Reginald Gordon 


The rapid increase in the use of electricity as a motive 
power and for many other purposes by railroads makes 
it necessary for both officers and employees to familiarize 
themselves not only with the actual operation of the va- 
rious devices in use, but also to learn the nature of the 
force with which they must work, its possibilities and the 
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Steam Driven Power Station. 


means used for its control. Not many years ago the 
only electrical devices railroad employees were called 
upon to care for were those of the telegraph system. 
The introduction of electric lighting for passenger cars, 
and of electric motors for driving shop machinery and 
for operating turn tables, coaling stations, signals, etc., 
now requires the services of skilled electricians, who 
must know how to inspect and care for many things here- 
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tofore unfamiliar to the average railroad man. With the 
introduction of electric locomotives of from 1,500 to 
+,000 horse-power, and trains of multiple-unit motor cars 
aggregating more than 1,200 horse-power, enginemen who 
have been accustomed to running steam locomotives find 
not only a new kind of motor to deal with, but one whose 
forces act somewhat differently from those with which 
they are familiar. It is more than ever important, there- 
fore, to study the fundamental principles of electricity. 
Experience on roads where electric locomotives and 
motor cars have been introduced is that the steam locomo- 
tive runners have not much difficulty in learning the op- 
eration and control of this new form of motive power, 
but many of these men are anxious to know more about 
the nature of electricity, inquiring not only what it does 
but why it does it. It is not possible to give anyone a clear 
idea of just what electricity is. We are unable to think 





























Electric Power Station—Water Driven. 


of electricity as a separate thing, or entity; we know it 
only by its effects. Many theories have been advanced 
to explain its nature. Some of these have been discarded 
because they did not explain all the observed effects. 
Others have been retained because, while they do not sat- 
isfy every case observed and noted, they yet answer fairly 
well until some other explanation can be found. It is 
not the purpose here to deal with theories of electricity, 
but rather to give elementary explanations and reasons 
for the action of devices that come under the care of 
railroad employees. We deal with electricity always as- 
sociated with material substances, and realize its effects 
chiefly through the changes that take place in substances 
through which ft passes, or in the space surrounding the 
wires of a circuit through which it is conducted. 

There are certain clearly defined effects of electricity. 
Sometimes one of these alone is manifested; at other 
times it is in combination with others. Four of these, and 
the four to which our attention is most commonly di- 
rected, are 1, Electro-magnetism; 2, Heat; 3, Light, and 
4, Chemical action. Electro-magnetism is the principle 
or basis of action of all dynamos, motors, transformers, 
etc. The heating effect of electricity is primarily the 
manner in which we produce electric light; and while all 
electric lights are produced by the heating effect of elec- 
tricity passing through some kind of matter, yet some 
devices give very little heat with their light, and others 
a wasteful amount. The men in charge of telegraph, tel- 
ephone and signal circuits, and passenger car lighting, 
have to deal to a certain extent also with the chemical 
effects of electricity, because they often must use a source 
of power, a battery of some kind, either primary or sec- 
ondary. 

It should be noted here that electricity is a form of 
energy developed or produced in a central station or gen- 
erating plant containing dynamos, also called generators, 
driven by steam engines, turbines, gas engines or water 
wheels. A dynamo or generator is an electro-magnetic 
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machine that receives energy in the form of mechanical 
power from an engine or water wheel as mentioned, and 
gives out energy in the form of electric current that is 
distributed by conducting wires for use wherever required 
for power, light, heat or chemical action. 

It must be clearly understood that to produce energy in 
the form that is called electricity, work of some kind must 
be expended. Just as it is impossible to get something out 
of nothing, so the only way to produce electrical energy 
for the purpose of driving locomotives or cars or machine 
tools in the shop, or even to move the armature of a 
telegraph relay, is to do work on the system by driving a 
generating machine or dynamo by means of a steam en- 
gine, or slowly to burn up or oxidize certain materials in 
the battery, as is done in the case of the operation of sig- 
nal motors and telegraph instruments, car lights, etc. 

In the illustration the general arrangements of two 
typical central stations for the generation of electric 
power are shown. In one of these the combustion of 
coal on the grates generates steam in the boiler. The 
steam drives the engine as shown, and this engine in turn 
drives the generator or dynamo, the output of which is 
electric energy. 

In the second illustration there is represented a water 
wheel which drives a dynamo by the energy received 
from a mass of water falling from a high level to a 
lower one. In both these cases the output of the station is 
electricity, the equivalent either of the amount of coal 
burned on the grates and the quantity of water turned 
into steam, or of the amount of water which falls per 
minute from the level in the reservoir back of the dam 
to that of the tail race. The consumption of steam in the 
engine, or of water by the wheel, is a measure of the 
energy put into the system. The output, or total of 
electric power produced by the generator is the equiva- 
lent of this, but is not quite equal to it in amount. 





CONCRETE GUARD FOR OIL TANKS. 





By Albert Marple 


To guard the large tanks and their contents, which con- 
tains several thousands of gallons of crude oil, one rail- 
way company of California has constructed around its 
tanks a fifteen-foot concrete wall having a thickness of 
one foot. All of the locomotives running between various 
points in California burn oil, and at different points 
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Concrete Guard for Railway Oil Tank. 


along the company’s lines these large supply tanks have 
been erected and from these, the oil tanks of the loco- 
motives are filled. This wall has been erected so that 
neither the tanks nor the contents shall be tampered with. 
In the wall at one side a door has been cut. The interior 
of the enclosure, both beneath and around the tank, has 
been floored with three inches of cement. 
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HIGHER RATE PROSPECTS IN SPOTS 





There is reason to believe that the Interstate Com- 
merce Commission itself is taking a broader view of the 
needs of railroads and of the justice of granting them 
higher rates. This is the opinion expressed in a recent 
issue of the Bach Review. It goes on to say: “The re- 
opening of the Eastern Railroad Rate case a year ago 
was the beginning of the according of justice to the rail- 
roads. The Eastern roads are already beginning to feel 
the benefits even of the small increase finally granted. 
The whole benefit has not yet accrued to them, in that 
there is still under way consideration of further grants 
to other parts of the Eastern territory. It may be re- 
membered that the Interstate Commerce Commission sug- 
gested in its findings that the rate basis, on what is known 
as Central Freight Territory, was too low even with the 
increase of about 31% per cent. allowed. This territory 
comprises Illinois, Indiana, Ohio and Michigan. Nego- 
tiations and hearings are taking place looking to further 
advances in this territory, with fair prospects of suc- 
cess. If the State Commissions finally concur, this will 
afford very material additional advance and will affect 
all lines running east from the Mississippi and north of 
the Ohio River, up to Pittsburgh and Buffalo. 





NEW UNION STATION 





Work on the Union Station at Toronto, Ont., is being 
pushed ahead, according to a Montreal dispatch. On ac- 
count of the large expenditures involved, the Bank of 
Montreal is providing the funds to allow the work to go 
forward, and the erection of the station will proceed at 
once. Much time has been devoted to the study and per- 
sonal inspection of the best railway terminals in other 
cities and in the United States, and it is believed that 
Toronto will have a railway terminal second to none. 

The east wing of the building will be owned and occu- 
pied by the Dominion Government as a postal station. 

The west wing of the building will be occupied as rail- 
way offices by the Grand Trunk and Canadian Pacific 
Railway Companies, who have equal ownership in the ter- 
minals, while the central portion of the building will be 
the general concourse to and from trains, in which will 
be the ticket offices and other accommodations for the 
convenience of the public. 





THEY ONCE THOUGHT SO 


The opinions about railways and their possibilities seem 
to have been very different long ago from what they are 
now, and the Journal of Education, published in Indiana, 
says that in the year 1827 an application was made to the 
school board of Lancaster, Ohio, for the use of the school- 
house for a debate on the question, “Are Railroads Practi- 
cal or Not?” The board refused to consent to the opening 
of the schoolhouse for a debate on such a foolish proposi- 
tion, and made its answer a part of the formal proceed- 
ings, a part of which reads: “You are welcome to use the 
schoolhouse to debate all proper questions in, but such 
things as railroads and telegraphs are impossibilities and 
rank infidelities. There is nothing in the word of God 
about them. If God had designed that His intelligent 
creatures should travel at the frightful speed of fifteen 
miles an hour by steam He would clearly have foretold it 
through His holy prophets. It is a device of Satan to lead 
immortal souls down to hell.” 
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DISREGARDING CONCRETE SPECIFICATIONS. 





By MacRae D, Campbell 

No doubt most specifications owe their origin to the 
fact that definitions frequently fail to be sufficiently 
specific to prevent perversion of meaning. This must 
have been recognized when standard specifications for 
concrete construction were formulated; yet how fre- 
quently do we see such specifications disregarded in 
some minor part, yet one all-important fundamentally, 

















Natural Formation Where Sand Predominates. 


with the outcome that the resulting concrete fails to come 
up to expectations? No one requirement of concrete con- 
struction seems to bear or to require more persistent 
hammering home than “the folly of bank-run material.” 

Engineers understand that a definitely specified mix- 
ture means one thing and nothing else. Those who are 
qualified to practice in the concrete construction field 
would not contend that a definite 1:2:4 mixture was 
expressed in counterpart by a 1:6 mixture, in which the 
six parts represented material from the natural run of 
a bank deposit. 

Voids in aggregate vary within certain limits, which, 
however, are not great extremes. The principal varia- 














Natural Formation With More Gravel Than Sand. 


tion in bank deposits is in the sand content, that is, in 
those particles which fall within the limits of standard 
specifications for sand, as regards size and grading of 
particles. Natural deposits almost invariably contain 
twice the required amount of sand for best concrete, 
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Pits are often opened without proper stripping of over- 
lying soil, which therefore drifts down the face and 
becomes mixed with material excavated for use as con- 
crete aggregate. Screening and reproportioning always 
pay in economy of cement necessary to secure the density 
and strength desired. Washing of aggregates is also 
sometimes necessary. 

One need not travel far to examine natural deposits of 
material commonly used for concrete aggregates to ob- 
serve the wide variation in sand and gravel contained. 

Many contractors and foremen placed in responsible 
charge of superintending concrete construction for the 
engineer on a job, fail to realize that the specified mix- 
tures are not, nor can they be, obtained by using the 
natural run of pit when proportioning concrete. Why 
this is impossible is perhaps as well disclosed by the ac- 
companying views as could be explained in a volume of 














Track Elevation Work—Poor Condition of Concrete. 


discussion. In one case the material seems to be all sand, 
in the other rock particles range up to almost boulders in 
size, in addition to there being an excess of sand. Both 
views show that the overlying soil was not stripped from 
the deposits before working them, hence this material 
must naturally drift down and become mixed with the 
concrete. The result of this is well illustrated in the 
bridge abutment, which shows disintegration of concrete, 
due entirely to the admixture of foreign material with 
which the cement could not bond. 

Too often concrete failures are attributed to cement. 
The human element fails to recognize that a departure 
from specification requirements was the cause. Cements 
are more generally reliable than otherwise, and until those 
responsible for mixing and placing concrete can appre- 
ciate the fact that the human element is the most danger- 
ous one, dissatisfaction will occasionally result from con- 
crete construction in the future just as it has in the past. 
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TRACK ELEVATION ON THE C. & W. I. 


Information has come to us about the work of track 
elevation being carried out by the Chicago & Western 
Indiana Railroad. Our illustrations give an excellent 
idea of the work. The railroad now has a large con- 
crete plant. This was recently developed by the road 
so that it now has two complete mixing outfits on this 


job. The work of track elevation is in charge of Mr. 














Concrete Mixer Car—Feed Chute Open. 


Edward H. Lee, vice president and chief engineer; Mr. 
I’, E. Morrow, assistant chief engineer; Mr. V. R. Wall- 
ing, first assistant engineer, and Mr. C. FE. Minor, as- 
sistant engineer. 

The year 1915 is the first year that the Chicago & 
Western Indiana Railroad has ever done any track ele- 
vation without calling on a contracting firm. The par- 
ticular stretch of elevation work which they are now 














Concrete Flowing from Car. 


undertaking lies between 79th street and 90th street, 
Chicago. The work they have mapped out will probably 
take from three to four years. The Wabash, the Chicago 
& Eastern Illinois, the Chicago & Western Indiana, the 
\fonon & Belt Line Railway are all using the Chicago 
& Western Indiana tracks. The work as laid out will 
require about 5,000 cu. yds. of concrete a month for each 


achine. There is about 25,000 cu. yds. of concrete to 
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be placed this year. The concreting equipment consists 
of two No. 520 Smith-Chicago mixers mounted on spe- 
cial flat cars. The power is derived from a 10 horse- 
power engine and a 20 horse-power boiler. 


There is also a large 700 gallon water storage tank 
and a smaller 60 gallon feed tank. The mixer itself is 
equipped with a batch hopper and the discharge is taken 
care of by means of a swivel chute mounted at the dis- 
charge end of the mixer. This swivel chute has inter- 
mediate openings so that the concrete can be discharged 
at different places. 

As a general rule the mixer-car is on the end of a 
long string of material cars. This has necessitated the 
wheelers working at considerable disadvantage. The C. 
& W. I. engineers decided to operate their concrete mix- 
ing plant in the center of the material cars, the platform 
running from the stone cars at one end and from the 
sand cars at the other end. In this way the wheelers 
never interfere with each other. The distance the ma- 
terials have to be wheeled is thus considerably lessened 
and the capacity of the machine is increased. 

















Concrete Mixer Car—Feed Chute Closed. 


Each of the No. 520 mixers averages 250 cu. yds. 
daily and the two mixers together are working at the 
rate of 10,000 cu. yds. of concrete a month. The auxiliary 
equipment consists of seven stone cars with a capacity 
of 35 cu. yds. each, three sand cars with a capacity of 
35 cu. yds. each, one cement car, for bulk cement, and 
the mixing car. In building the mixing car, room was 
left for the erection of a tower elevator and also for the 
installation of a hoisting engine. 

At the present time they are working on a trestle and 
spouting.down from the end of the car. Later on they 
will probably have to hoist the concrete and put it into 
the retaining walls.. They have, therefore, made room 
for the elevator and hoisting engine which will be in- 
stalled later on. At the center of the car there is a 
winch head. This was added so that the car could be 
moved ahead whenever wanted. This is one of the large 
eavings which has been effected, as the powerful winch 
i; big enough to handle the entire outfit and it thus does 
sway With the necessity of havirig a locomotive and 
crew, which would be a further saving of approximately 


$25 a day. 
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Planning Work of Section Gangs for the Year 


By H. H. Smith, Tie and Timber Inspector, Central of Georgia Ry. 


The success of maintenance of way work, more par- 
ticularly under present conditions, where forces on all 
railroads are reduced to the lowest possible minimum, 
consistent with safety, depends very largely, if not alto- 
gether, on the proper planning of the work, and making 
such arrangements as will obviate any delay to the forces, 
tor want of material, or tools, as it is vitally necessary 
that a supervisor get the full efficiency of every man on 
his district. Unless he so prepares, he will find it neces- 
sary to make explanations that are embarrassing, for ties 
will rot and ditches will fill up, regardless of tonnage. 

It is the present practice, on some systems, to standard- 
ize the work of section gangs; that is to arbitrarily set 
certain times in each month to do certain classes of work, 
on all parts of the system, for all gangs. [or instance, 
certain days in each month are set apart for tightening 
bolts, and every gang on the system is supposed to do 
that work on those particular days. If a foreman finishes 
before the prescribed time, he can, of course, go to other 
work. If he does not finish in that time he keeps at it 
until he does finish and then makes the necessary explana- 
tion to his supervisor. .\nd so on with other work, cer- 
tain days in each week are allotted to each kind of work, 
for all gangs. It is claimed by some that this arrangement 
tends to weaken the individuality of the supervisor. In 
other words the local man is not given the opportunity to 
get the best results, by taking advantage of conditions as 
he sees them, and that being, in a measure, relieved of the 
responsibility for the allotment of the time each gang 
should spend at the different kinds of work, he does not 
put the spirit in his work that he would, if the plans were 
his own. While this is, sometimes, unquestionably and 
unfortunately true, there are reasons that outweigh these, 
at least in the opinion of the writer, and make the present 
practice a better one. I can see no more reason why the 
distribution of labor should not be standardized than that 
the material for a system should not be standardized. 
They are both used for the same purpose; viz., to make 
safe and smooth riding track, and it is certainly better to 
have goon average track than to have exceptionally good 
track on one part of a system and exceptionally poor on 
another, which is possible when the labor is not properly 
directed. However, even with this handicap, if it can be 
so called, there is sufficient opportunity for individuality 
within those limitations, and a good man will show it. 

SPRING AND SuMMER—When spring begins all 
gangs should run over their section and find all 
the swings in the track and take them out using 
their level of course, and should line such places. 
This will save many a trip by the gang to pull 
out worse swings at these places, after they have started 
their season’s surfacing. After these things are done 
they should begin their surfacing. The work hours are 
longer then and every possible minute should be put at 
that work. Everything should have been done before- 
hand to have the material necessary on hand and distri- 
buted, and each man supplied with the necessary tools, 
which should be in first class condition, so that the very 
best results can be obtained. It is customary, when pos- 
sible to do so, to have the ties necessary for the season’s 
work unloaded and piled ahead of the work. The ad- 
vantage and economy of this arrangement is too apparent 


to need comment. It is discouraging for a foreman to get 
his work up with, or ahead of the ties. It means time 
wasted meeting trains to unload them, and sometimes dis- 
appointment when trains do not bring them on time. It 
is also a source of expense and retards the progress of the 
work, for a gang to have to meet a train two or three 
miles ahead of its work and unload ties that will be used 
at that point. In unloading ties, the foreman, by a little 
foresight, can unload them at such places and in such a 
manner that it will be of great benefit to him when he gets 
ready to use them. Where it is possible to do so they 
should be unloaded near the mouth of cuts or on low em- 
bankments and better still at such points that he will not 
have to truck them up grade when he gets ready to use 
them. It is, of course, more economical to truck them a 
comparatively long distance down grade than a short dis- 
tance up grade. Every foreman should always bear such 
things in mind and supervisors and roadmasters should 
see that it is done. 

Tools form an equally important part of the arrange- 
ment of the work. A supervisor should know that each 
foreman is supplied with the proper tools for the further- 
ance of his work and that they be in good condition. 
While it is his duty to see that tools are not scrapped too 
soon, he should see to it that they are serviceable. I have 
seen men working with shovels, the blades of which were 
worn away fully a third of their length, and I have seen 
men using track jacks that were in such condition that 
one man had to fasten down the latch while other men 
worked the lever. All shops have parts to replace these 
worn parts and men assigned to that work. therefore a 
supervisor should know that all such things are attended 
to before the time comes to use them. The hand car 
or motor car, as the case might be, should be in first-class 
condition. The time going to and from work is paid for 
just like any other part of the working day. The delay in 
doing work with inferior tools amounts to considerable in 
the run of a season’s work. 

Having supplied each gang with the necessary material, 
and serviceable tools, they should be given all the time 
possible at their regular surfacing. There will be duties 
that come up from time to time that take them away from 
this work. Those diversions should be as few as possible. 
A supervisor should arrange to spend a little time each 
week with each gang, more particularly the weaker and 
more inexperienced men, and see what they are doing and 
give them advice and intelligent instruction and encour- 
agement. A good plan for encouragement and stimula- 
tion is for the supervisor to compile at the end of each 
month a statement showing the number of feet of track 
surfaced by each gang, the number of ties put in and the 
number of men worked and give a copy to each foreman. 
This statement should be kept up so as to show on it the 
tota! amount of work done from the beginning of the 
season to the date it is issued. It will be surprising how 
it will spur up some men who are disposed to lag. 

Fatt—lIt is now time to get ready for winter rains. The 
ties and switch timber necessary should be on hand. Right 
of way must be cut. That is sometimes done in August 
for the reason, it is claimed, that the bushes are tender 
and the sap is still up and the weeds are easier to cut and 
that they will not grow out again. This is probably true 
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in most climates, but it is not so in climates where vegeta- 
tion is rank and where frost comes late. It has always 
seemed to me that this was a mighty good rainy day job, 
and the fall affords plenty of such days. Another fall 
job is to cut grass around trestles, which is highly im- 
portant, and around telegraph poles, mile posts, whistle 
posts, road crossings, signs, etc. In cutting grass around 
trestles it should be done in such a manner as that there 
will be no possibility for fire to get to the bents or abut- 
ments from dead grass. Grass should also be cleaned 
down the slope to each culvet, so as to mark its location, 
and the trash moved from each end and the ditches into 
it opened up so that water will have an uninterrupted flow 
to it. The gangs should then be put to ditching and kept 
everlastingly at it, until all the ditches are well opened and 
set to a line. Berm ditches should be cut where neces- 
sary. All ditches should be given fall enough necessary 
to carry water away rapidly, where it is possible to get 
the fall, and at the mouth of the ditch it should be turned 
well away from the track. If that is done, and the proper 
fall given the ditch, a number of them will scour them- 
selves to a great extent and save labor afterwards in 
cleaning them out. Any dirt that has accumulated in 
a ditch that would run the water up on that track should 
be cut through whenever it gets there regardless of the 
season. 

Winter.—It will be found that ditching will be neces- 
sary right on into the winter months or a part of the time 
anyway. After the frost has killed the weeds and grass 
and the bushes are sufficiently dry the right of way should 
be burned. It should be done in a thorough manner and 
the necessary time taken to do it. It will char the trunks 
of some bushes so that they will not grow to any extent 
the next year. Care should be taken, however, to see that 
the wind is in such a direction as not to endanger adjacent 
property. In this season gangs will have to run over 
their sections frequently to do various jobs, such as clean- 
ing trash out of culverts and around trestles that has 
drifted there from the rains; draining “churns” and in- 
numerable small jobs around frogs and switches. Their 
working hours are short and they will have their hands 
full. At this time too they should be used to distribute 
ties for their spring and summer work if the ties are 
available. 

In discussing the foregoing I have assumed that sec- 
tion gangs would have the same number of men the whole 
year. To keep men at uniform wages experience has 
shown that it is necessary to give them continuous em- 
ployment, hence the necessity for keeping approximately 
the same sized gangs the whole year through. At the 
time when labor is most needed by railroads, in the sum- 
mer and early fall, farmers are gathering their crops and 
other industries are increasing their forces. The wage 
system, with them, is more flexible than with railroads 
and they can offer more money for the time being. Hence 
the necessity for practically a uniform force to get a 
uniform supply of labor. This applies to section gangs 
only. I have ignored extra gangs, for unlike the poor, 
they are not-“‘always with us.” 





THE COALING STATION PROBLEM 





By Frank B. Knight, Gen. Mgr., Lidgerwood Mfg. Co. 


The use/of an elevated bin for storing coal from which 
locomotives could be readily coaled is an old scheme, and 
in early days coal cars were pushed up on top of an 
incline on a maximum grade of perhaps 5 per cent., by a 
locomotive. About 1897 or 1898 Mr. James J. Hill 
became interested in the problem of coaling stations on the 
Great Northern Railway at isolated points where switch- 
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ing engines were not always available, and either Mr. Hill 
or his then chief engineer, Mr. John I. Stevens, sug- 
gested as a solution; increasing the height of the storage 
bins for capacity and shortening the length of the incline 
by making a 20 per cent. grade. With the installation of 
a hoisting machine, driven by a gas-engine, the advan- 
tages were that a train of coal cars could be placed on 
the switch and the gas-driven hoisting machine could be 














Fig. 1. Gasoline Operated Hoist, Santa Fe. 

used by an employe at the station, to hoist the coal cars 
up, discharge the contents into the bin, and lower the 
cars, thus obviating the necessity for a switch engine, and 
also doing away with any additional help beside the man 
in charge of the ccoaling station. This principle was 
adopted on the Great Northern Railway and was found 
to be a most economical solution of the problem. 

The use of these hoisting stations has spread over the 
middle west and on the leading lines of railroads until 
today there are probably from 150 to 200 installations 
of this character on practically all the leading railroads 
of the west. 

While this form of station was originally conceived 
on account of isolated location, it quickly proved to be 
of fully as great value in even as crowded a locality as 

















Fig. 2. Hoisting Machine at Top of Incline on O. S. L. 
the city of Chicago, for the reason that with a steep 20 
per cent. incline, very much less space was required, 
hence many of these installations have been placed in 
congested terminal yards, not only in Chicago but in 
other large cities. 

There are also two other advantages: cheap cost of 
operation, only one man being required, and it has been 
found on such lines as the Santa Fe, which has some- 





SEALER ITE 


December, 1915 


where between thirty-two and forty of these stations, 
that the cheapest kind of labor is able to operate these 
hoisting stations. A decided saving in coal value is 
noticed, on account of there being less breakage, due to 
the fact that the coal is dumped from the car direct into 
the bin, and from the bin into the tender. 

The majority of these installations have been driven 
by internal combustion engines, but a good many have 
been driven by steam engines, directly connected to the 
hoisting machine, and a good many are driven by elec- 
tric motors, mounted directly on the hoisting machine. 
There have even been some cases where these hoisting 
machines have been arranged so that they can be driven 
either by steam or electric power. For example, a large 
station on the Chicago, Milwaukee & St. Paul, near 
Western Avenue, Chicago, the mechanism is arranged 
for electricity or steam, clutches serving to cut out which- 
ever power may not, at the moment, be employed. 

The illustration, lig. 1, shows a gasoline operated sta- 
tion on the Santa Fé. It exhibits the hoisting machine 
placed in the house at the top of the incline, and it shows 
the sprocket chain driven wheel, the sprocket running 
thence to the gas engine placed within the house below, 
and on the ground. 

Referring to the hoisting machine known as “Incline 
Car Hau! Hoist,” the illustration shows two views of 
a machine, Figs. 2 and 3, which is in service on the 
Oregon Short Line. These machines are of very heavy 
construction, having a rope pull of 36,000 lbs. at 20 ft. 
per min., which takes care of 150,000 or 160,000 Ibs. 
gross load car. The driving connection to the gas en- 
gine is a sprocket wheel mounted, as shown in Fig. 1. 

The hoisting machine is provided with a suitable fric- 
tion clutch, which, when thrown into engagement, gives 
motion to the hoisting drum. In the event that the 
power should fail, there is also an automatic check brake 
which at once stops the machine and prevents a loaded 
car from going back on the incline. In addition there is 
also provided a clutch which throws out of engagement 
the pinion driving the big drum, and mounted on the 

















Fig. 3. Machine on Oregon Short Line. 


big drum is a very powerful band brake for the purpose 
of lowering the empty cars down the incline. The safety 
automatic brake for preventing the cars going back is 
the particular feature which makes this machine capable 
of being handled by ordinary labor and it is, therefore, 
practically fool-proof. 

In Fig. 4 there appears an incline coal hoist, which is 
one of two hoists now used by the Chicago, Burlington & 
Quincy, and which had two special features, easily ap- 
parent, the structural steel bed frames and the driving 
mechanism between hoist and gas engines, which is a 
Manilla rope not shown in the illustration. 

The incline hoisting machine is not limited to a speed 
on the incline of 20 ft. per min., although that has been 
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suitable for the majority of locations. Speeds of 40 to 
50 ft. per min. have frequently been employed, the only 
difference being the increase in horse-power of the driv- 
ing unit; 20-ft. speed machines have been operated by 
30 HP. units. 

The Vandalia Railroad Company have a station at 
Terre Haute, Ind., with a bin storage capacity of 750 

















Fig. 4. Machine on C., B. & Q. With Steel Bed Frame. 


tons ; the hoisting machine is operated by a 50 HP. direct 
connected induction motor operating on 220 volt, 3 phase, 
60 cycle current, the hosting speed being 40 ft. per min. 
The vertical distance the coal is lifted is about 50 ft. 
This is only mentioned as one of the locations where 
greater capacity required a higher speed of hoisting. 
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RAILWAy MAINTENANCE ENGINEERING (with notes on 
construction). By William H. Selew, A. S. M. E., 
D. Van Nostrand Company, publishers, 25 Park Place, 
N. Y. Price, $2.50 net. 

This book has been prepared from notes used by the 
author in his classes in railway engineering at the Uni- 
versity of Michigan. It is a comprehensive document of 
fifteen chapters, presenting 194 illustrations. It includes 
in its scope engineering, land, grading, bridges, trestles 
and culverts, ties, rails, track materials, ballast, main- 
tenance station and roadway buildings, water stations, 
fuel stations, shops and engine houses, icing stations, 
signals and interlockers. All these subjects are dis- 
cussed most completely. Jt also contains tables for 
use in connection with the greneral subject of main- 
tenance as well as tests. Practical railroad men and 
students will find this a most excellent work. For refer- 
ence it should be in the hands of railroad men generally. 
It is a valuable contribution to railway literature. 


Rairway Accounts ANpd Finance. By J. Alfred 
Fisher. Published by George Allen Co., Ltd., and Me- 
Corquodale & Co., Ltd., London. For sale in this coun- 
try by D. Van Nostrand Co., New York. Price, $4 net. 

This work, now in its third edition, is an exposition 
of the principles and practice of railway accounting in 
all its branches. It is an interesting document, more 
especially of value to railway accountants in the United 
Kingdom. It is, however, a valuable addition to literature 
generally on these subjects and should be on the shelves 
of every railroad library. It covers everything to the 
minutest detail regarding the various department ac- 
counts—tickets, way bills, parcels, cloak rooms, stores, 
shares, debentures, methods, expenditures and calcula- 
tions. We recommend it as interesting and valuable. The 
author shows an intimate knowledge of the matters in 
which he has been carefully educated. 





384 
BOOK REVIEWS 





ELEMENTS OF RAILROAD TRACK AND CONSTRUCTION, by 
Winter L. Wilson, Professor of Railroad Engineer- 
ing, Lehigh University. Second Edition, revised and 
enlarged. Published for sale by John Wiley & Sons, 
Inc., 432 Fourth Avenue, New York. 

In this edition the former edition has been rearranged 
and much of it has been rewritten. The treatise covers 
Chapters on History of Railroads in the United States, 
Permanent Way Circular Turnouts, Practical Turnouts, 
Side Tracks, Yards, Terminals and Signals, Maintenance 
of Way, Construction, Subgrades, Trestles, Culverts and 
Grades. It is very complete and interesting and, like 
other works in these days on railroad subjects, it must 
have its place on the shelves of railroad men and others 
who are interested in railroad management and develop- 
ment. Railroading is an exact science. It is necessary 
for one to read fully everything on the subject if he de- 
sires a substantial knowledge in this direction. 


FIELD ENGINEERING, by William H. Searles, C. E. 17th 
Edition, revised by William H. Searles, C. E., and 
Howard Chapin Ives, C. E. 

An up-to-date edition of a book that has been a stand- 
ard for more than thirty years. It is most complete and 
practical, and the new edition contains 600 pages thor- 
oughly discussing the subject of Railroad Curves and 
Earthwork. It should be in the hands of every engineer 
engaged in this feature of railroad work. The seven new 
chapters added cover Reversed Curves, The Spiral Curve, 
Slope Stakes, Earthwork Tables, Earthwork Diagrams, 
Haul and Mass Diagram, and Track Laying. Published 
by John Wiley & Sons, Inc., 432 Fourth Avenue, New 
York. Price in one volume, morocco, $3.00 net. In two 
volumes, morocco, $2.00 each, net. Volume I contains 
the Text and Volume IT the Tables. 


EARTHWORK HAUL AND OVERHAUL, Including Economic 
Distribution. By J.C. L. Fish. Published by John 
Wiley & Sons, and Chapman & Hall, Limited, Lon- 
don. 

This work undertakes to serve railroad engineers, con- 
tractors, computers, students and teachers. It is also de- 
voted to the elements of the problem of economic distri- 
bution and presents a thorough treatment of the solution 
of this problem by the use of the Moss curve. It is an 
interesting book on the subjects of which it treats, and 
will be useful as a reference at all times. 


Tue Ramwroap Taper; the Theory and Application of a 
Compound Transition Curve Based Upon Thirty 
Foot Chords. By Lee Perkins. Published by John 
Wiley & Sons, Inc., and Chapman & Hall, Limited, 
London. 

This interesting little book treats of the development of 
the taper, location problems, field work, obstructions on 
the taper, office work, tapering old track, methods of in- 
serting tapers, tables and metric tables. It discusses sub- 
jects of interest to the engineering departments of rail- 
roads and is a handy ready reference guide and can be 
easily carried in one’s pocket. 

PRACTICAL SURVEYING, for Surveyors’ Assistants, Voca- 
tional and High Schools, by Ernest McCullough, 
C. E., with 229 illustrations. Published by D. Van 
Price 


Nostrand Co., 25 Park Place, New York, 
$2.00, 
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_ It treats of chain surveying, leveling, compass survey- 
ing, trigonometry, transit surveying, surveying law and 
practice engineering surveying and contains an appendix 
devoted to the essentials of algebra. 

It is complete, readable and instructive. As a text-book 
it is accurate and clear. It is especially adapted to the 
taste of self-tutored young men of natural ability who 
hold positions with surveyors and intend to follow sur- 
veying as a profession. 

SURVEYING MaANuat—A Manual of Field and Office 
Methods for the Use of Students in Surveying, by 
William D. Pence, C. E., M. Am. Soc. C. E., and 
Milo S$. Ketchum, C. E., M. Am. Soc. C. E. Fourth 
dition. Published by MeGraw-Llill Book Co., Inc., 
239 West 39th St.. New York. Price $2.00. 

In this enlarged edition the book has been revised. The 
many changes and revisions have been made to increase 
its usefulness. It gives a concise description of surveying 
instruments and methods: instructions for surveying; 
well-arranged forms of field notes; definite individual 
training; teaches how to employ consistent accuracy and 
seeks to train and develop engineering students. It is 
very complete and comprehensive and a most excellent 
book to have at hand at all times. Having gone through 
four editions is evidence that it has exceptional merit. 


Tue Perrecr RipinG Curve, by James H. Sheahan, gen- 
eral roadmaster of the Revelstoke Division of the 
oe eS 

This is a valuable work which has recently been pub- 
lished and for which a large demand has already mani- 
fested itself among trackmen. It makes each trackman 
of ordinary intelligence his own curve liner, which is a 
long step toward making him master of his own trade. 
It makes his work easier, because he can make better 
curves, with less labor, than by the old way. The rail- 
road company is naturally benefited by having better 
riding curves for less money than they spend on main- 
taining poor riding curves. 

All trackmen know that when a curve is put in proper 
condition it has very little tendency to lose its surface line, 
gauge or level, or to wear the rail unevenly or irregularly. 
This is often found on curves that are not properly lined. 
The lining of curves with a string is not new by any 
means. Any good trackman should be able to line a curve 
better with a string than without one. Where he has no 
line stakes he is frequently unable to calculate the curve 
on paper, and he often finds it necessary to throw the 
track back and forth several times before he gets the curve 
uniform, if, in fact, he is able to get it uniform at all. 

The process of calculating curves on paper is not easy. 
Mr. Sheahan has reduced the “figuring” to a minimum, in 
order that the ordinary trackman can do the mathematical 
work on his curves, regardless of any technical education. 
Some of the best trackmen have never had a chance to go 
to school, and a great many foremen at the present time 
are foreigners and they do pretty well to learn to speak, 
read and write the English language. The book avoids all 
technical terms which might not be understood by this 
class of trackmen. 

The book teaches one how to perform various opera- 
tions such as how to measure up a curve and record the 
figures to be used by one’s self or others for figuring the 
curve into proper line. Also how to figure out a simple 
curve by the simplest possible method, how to figure out 
the spiral or easement of curves, how to compound curves 
when necessary and still have good riding curves, and how 
to cut rails before lining the curve, if any cutting is neces- 
sary. 
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Personal Items for Railroad Men 


W. L. Peaxpopy, recently appointed division store- 
keeper of the St. Paul Division of the Northern Pacific 
Railway, is located at St. Paul, Minn. 

A, J. SHEFFER has recently been appointed signal su- 
pervisor of the Western Division of the El Paso & South- 
western, with headquarters at Douglas, Ariz. 

S. E. Tomtinson has been appointed signal super- 
visor of the Eastern Division of the El Paso & South- 
western, with headquarters at Carrizozo, N. Mex. 

R. H. Pinku am, recently appointed division engineer 
of the Renovo Division of the Pennsylvania at Renovo, 
has been serving as assistant supervisor at Derry, Pa. 

T. K. Minsker, recently appointed supervisor of the 
Buffalo Division of the Pennsylvania at Dunkirk, N. Y., 
has been serving as assistant supervisor at Bowie, Md. 

G. C. Harpke, recently appointed division storekeeper 
of the Lake Superior Division of the Northern Pacific 
at Duluth, Minn., succeeds there Mr. W. L. Peabody. 


J. L. Tayior, Jr., recently appointed assistant division 
engineer of the Pittsburgh Division of the Pennsylvania 
Lines West, is transferred to that office from New Cas- 
tle, Pa. 

F, E. Harvey, recently appointed assistant trainmaster 
of the Beech Creek Subdivision of the New York Cen- 
tral R. R. at Jersey Shore, Pa., succeeds there G. W. 
3ullock. 

J. H. Weep, recently appointed roadmaster of the 
River & Cape Division of the St. Louis & San Francisco, 
was promoted from the position of maintenance of way 
inspector. 

D. C. Cace has recently been appointed acting road 
master for the Kansas City, Mexico & Orient Railway, 
with headquarters at San Antonio, Texas, succeeding 
R. S. Baxter, resigned. 

R. D. Starsuck has recently been transferred to New 
York as special engineer on the staff of A. T. Hardin, 
vice-president in charge of operation, at New York, of 
the New York Central R. R. 

W. M. Jerrreys, recently appointed general superin- 
tendent of the Union Pacific Ry., with headquarters at 
Omaha, has been serving as superintendent of the Ne- 
braska Division of that road. 

C. R. Gray, Jr., and H. R. Irvine, both recently ap- 
pointed roadmasters on the Western Division of the St. 
Louis & San Francisco, have been serving that road as 
maintenance of way inspectors. 

A. E. Tripriett, recently appointed division engineer 
of the Missouri, Kansas & Texas at Parsons, Tex., leaves 
the position of superintendent of the Galveston, Harris- 
burg & San Antonio at Victoria, Tex. 

Josepu M. Boyp has recently been appointed train- 
master of the Rocky Mountain Division of the Northern 
Pacific Railway, with headquarters at Missoula, Mont., 
succeeding there D. J. Hagerty, resigned. 

S. R. Toucey, recently appointed superintendent of 
the Wyoming Division of the Union Pacific, where he 
succeeds G. O. Brophy, has been serving as assistant 
superintendent of the Colorado Division of that road. 


R. D. McKeon, recently appointed assistant division 





engineer of the Erie & Ashtabula Division of the Penn- 
sylvania Lines West at New Castle, Pa., has been holding 
a similar position on the Vandalia at Logansport, Ind. 


R. G. JONES, recently appointed division engineer of 
the Southern Division of the Grand Rapids & Indiana 
at I*t. Wayne, Ind., has been serving that road as assist- 
ant engineer on the Northern Division at Grand Rapids, 
Mich. 


C. W. Hickson, recently appointed signal supervisor 
of the Pennsylvania Lines West, with headquarters at 
Chicago, Ill., leaves the position of signal supervisor of 
the Vandalia at Terre Haute, Ind. Mr. Hickson suc- 
ceeds in his new work A. J. Seifert, deceased. 


IX. H. May, recently appointed assistant division engi- 
neer of the Michigan Division of the Vandalia R. R., 
with offices at Logansport, Ind., has been serving as an 
assistant in the engineering corps of the Indianapolis 
Division of the Pennsylvania Lines West. 


F. X. BrapLey, recently appointed supervisor of the 
Alleghany Division of the Pennsylvania, with offices at 
Salamanca, N. Y., has been promoted to that office from 
‘he position of assistant supervisor of the Pittsburgh 
Division at Derry, Pa. 


A. A. KurzejKa, recently appointed chief carpenter 
of the Iowa & Minnesota Division of the Chicago, Mil- 
waukee & St. Paul, with headquarters at Minneapolis, 
succeeds Michael Caton, who has resigned on account of 
ill health. 


L. A. Downs, recently appointed general superintend- 
ent for the Illinois Central of all lines south of the Ohio 
River, with headquarters at New Orleans, has been 
serving that road as superintendent of the Kentucky 
Division. 

JAmMes F. McNaAMaAra, recently appointed roadmaster 
of the Minnesota Division of the Illinois Central R. R. 
at Dubuque, Ia., where he succeeds Thos. Quigley, trans- 
ferred, was until the announcement of this appointment 
assistant roadmaster of the Yazoo & Mississippi Valley 
at Greenwood, Miss. 

W. Homutn, recently appointed assistant signal su- 
pervisor of the Chicago & Northwestern, held, previous 
to this appointment, the position of signal inspector. Mr. 
Homuth succeeds in his new work E. E. Schultz, who 
has been assigned special engineering duties in the office 
of the signal engineer. 


L. W. BaLpwin, recently appointed general manager 
of the Central of Georgia Ry., with headquarters at 
Savannah, Ga., succeeds T. S. Moise, deceased. Mr. 
Baldwin, in accepting this new position, leaves the IIli- 
nois Central, where he has been superintendent of all 
lines south of the Ohio River. 


G. H. Sores, superintendent of bridges and build- 
ings in the Pittsburgh district for the Pittsburgh & Lake 
Erie R. R., died recently in the West Penn Hospital, in 
Braddock, Pa. When seventeen years of age Mr. Soles 
learned the building trade, and later entered the bridge 
and building department of the Baltimore & Ohio R. R.., 
finally becoming the head of that department, and later 
master carpenter of the Pittsburgh & Western division. 
[In 1889 he succeeded Mr. Seabold as superintendent of 
bridges and buildings on the Pittsburgh & Lake Erie R. R. 
and held that position until his death. 
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A. 5. Brown, recently appointed storekeeper of the 
Sale Lake & Ogden Ry. at Salt Lake City, succeeds 
there W. H. Bliss, resigned. 

RicHArpD VAUGHN, recently appointed roadmaster of 
the 9th district of the Union Pacific R. R., has been 
transferred from the 5th district. 


[TARoLD R. CoLe, recently appointed assistant superin- 
tendent of the Erie R. R. at Jersey City, N. J., has been 
serving that road as trainmaster at Jersey City. 


J. P. Waker, recently appointed superintendent of 
the Atlantic Coast Line R. R. at Charleston, S. C., has 
been promoted from the position of assistant superintend- 
ent. 

R. C. Emmett, recently appointed acting roadmaster 
on the New Mexico Division of the Atchison, Topeka & 
Santa Ie at Las Vegas, N. Mex., succeeds there L. Lene- 
han. 

T. W. HANSELL, recently appointed superintendent of 
of the Atlantic Coast Line R. R. at Sanford, Fla., has 
been promoted from the position of assistant superin- 
tendent. 

Aucust E. RurFer, recently appointed superintendent 
of the Wyoming Division of the Erie R. R., at Dunmore, 
Pa., was, until promoted to that position, assistant su- 
perintendent at Jersey City. 

CLAUDE E. Cox, recently appointed engineer of esti- 
mates of the Chicago Union station, leaves the position 
of valuation engineer on the Chicago, Milwaukee & St. 
Paul, to take up that work. 

J. C. Murcutson, recently appointed general superin- 
tendent of the 3rd division of the Atlantic Coast Line 
R. R. at Jacksonville, Fla., has been serving that road as 
superintendent at Charleston, S. C. 


IE. F. Gares, recently appointed signal supervisor of 
the Portland division of the Boston & Maine, succeeding 
George W. Hayward, deceased, has been serving in the 
capacity of assistant signal supervisor. 


Joun J. MANnrTELL, recently appointed superintendent 
of terminals of the Erie R. R. at Jersey City, where he 
succeeds Eugene R. Allen, is promoted from the posi- 
tion of superintendent of the Wyoming division. 


E. A. CUTHBERTSON, recently appointed supervisor ot 
signals on the Northern Pacific for the lines east of 
Mandan, N. D., where he succeeds W. M. O'Laughlin, 
who has resigned to enter the service of the Interstate 
Commerce Commission; has been holding until his re- 
cent appointment the office of signal inspector at Sand 
Point, Idaho. 

J. D. Smiru, recently appointed supervisor of track 
of the second subdivision of the Lehigh Valley M. & H. 
Division at Delano, entered the service of that road in 
1893 on the Wyoming Division as water boy. In 1897 
he was made section foreman, in 1899 assistant foreman 
of the work train, and in 1903 foreman of the work train, 
which position he held for two years. In 1905 he entered 
the service of the Delaware & Hudson on the Pennsyl- 
vania Division as trainman and held the positions suc- 
cessively as fireman, yard trainman, assistant yard mas- 
ter and night yard master until in 1909 he entered the 
service of the Central of New Jersey as section foreman. 
In 1913 he returned to the Lehigh Valley as general fore- 
man of the Coxton yards, where he was until his recent 
appointment as supervisor. 

Josep WeIbeL, recently appointed valuation engineer 
of the Gulf, Colorado & Santa Fe, entered the service of 
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the Santa Fe R. R. in 1900, and in 1903 served as divi- 
sion engineer on the Mexico Central. In 1904 he re- 
turned to the Santa Ie as assistant engineer, and in 1906 
acted as construction engineer for the Hally & Swink Ry. 
in Colorado. In 1909 he served as engineer on con- 
struction of the Raton Tunnel at Trinidad, Colo., and in 
1910 was appointed office engineer for the Santa Fe at 
Topeka, Kan. In 1912 he took charge of the construc- 
tion of the Pecos & Northern Texas, and in 1914 re- 
turned to the Santa Fe as assistant engineer. Earlier 


this year he was appointed valuation engineer of the 
and his recent appointment adds to those 


Santa Fe, 
duties. 


I’REDERICK KNIGHT BENNETT, recently appointed valu- 
ation engineer of the Minneapolis & St. Louis, at Min- 
neapolis, Minn., entered the service of the Lehigh Valley 
in 1895 as rodman, and served continuously as assistant 
engineer on maintenance, assistant engineer, assistant en- 
gineer in charge of offices and accounts, supervisor of 
tracks, and division engineer, until in 1909 he was ap- 
pointed engineer in charge of reconstruction on the Mis- 
souri Pacific. In 1911 he was appointed engineer on 
maintenance of way on that road, at Kansas City, Mo., 
and in 1912 assistant engineer to the chief engineer, at 
St. Louis, Mo. In 1913 he was appointed division engi- 
neer of the Missouri, Kansas & Texas. In 1914 he was 
named assistant engineer of valuation of the Great 
Northern, at St. Paul, and in March, 1915, he was ap- 
pointed division supervisor of the Eastern division of the 
Minneapolis & St. Paul, which he held until the announce- 
ment of his recent appointment. 


J. H. Moore, recently appointed signal supervisor of 
the Buffalo Division of the Buffalo, Rochester & Pitts- 
burgh Railway, with headquarters at East Salamanca, 
N. Y., entered the service of the signal department of 
the New York Central R. R. in 1902 as signal helper and 
was promoted through various positions to foreman in 
charge of signal construction. In 1910 he joined the 
staff of the Chicago Great Western as signal construc- 
tion foreman and later in that year was promoted to 
general construction foreman in charge of automatic 
signal construction. On the completion of the automatic 
signal installation on that road, Mr. Moore accepted em- 
ployment with the Hall Signal Company as construction 
foreman on an installation of automatic signals on the 
Canadian Pacific in New Brunswick, and in 1913, on the 
completion of that work, he entered the service of the 
Buffalo, Rochester & Pittsburgh, where he has since 
held the positions of construction foreman, general con- 
struction foreman, maintenance foreman and general 
maintenance construction foreman, which last he held 
until the announcement of his recent appointment as 
signal supervisor. 





NEW OFFICERS 


The officers appointed for the year 1915-1916 by the 
Maintenance of Way Master Painters’ Association are: 
l’resident, I. C. Rieboldt, Chicago, Milwaukee & St. 
Paul Railway, Milwaukee, Wis.: first vice-president, 
If. FE. Conrad, Pennsylvania Lines, Huntingdon, Pa. ; 
2nd_ vice-president, A. E. Wilson, New York, New 
Haven & Hartford Railway, Hartford, Conn; secretary- 
treasurer, F. W. Hager, Ft. Worth & Denver Railway, 
Ft. Werth, Tex.; chairman executive committee, H. J. 
Larkley, Illinois Central Railway, Carbondale, III. 

The next annual meeting will be held October 17, 18 
and 19, 1916, in Philadelphia. 











